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Westinghouse  generators  make  power  for  a  nation  at  war  • .  • 

From  the  world's  largest  water-wheel  generators  at  Grand  Coulee  Dam — from 
Westinghouse  steam-driven  generators  in  power  plants  throughout  the  nation^ 
flow  billions  of  kilowatts  of  electric  power  to  turn  the  wheels  of  America's  war  industry. 


Westinghouse  combines  the  pov^er 
of  a  thousand  human  skills . . . 

A  workman  at  a  lathe,  a  girl  on  an  assembly  line,  an 
engineer  on  the  test  floor — theirs,  and  the  countless 
other  skills  of  103,000  Westinghouse  employes,  are 
welded  into  a  single  great  production  force.  Their  vast 
experience  and  knowledge  help  to  produce  the  vitally 
needed  power-generating  equipment  to  drive  America's 
mighty  war  machine. 


■/^</A 


Westinghouse  contributes  the  power 
of  immense  ne>v  knowledge  . . . 


When  the  incredible  weapons  born  of  war- 
time research  are  reforged  for  peacetime 
service,  the  daily  miracles  that  electricity 
will  perform  are  certain  to  create  new  and 
finer  standards  of  living  .  .  .  while  the  cost 
of  electricity  continues  to  decrease  as  our 
nation's  power -generating  capacity  con- 
tinues to  increase.  Westinghouse  Electric 
&  Manufacturing  Company,  Pittsburgh, 
Pa.  Plants  in  25  cities — offices  everywhere. 
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The  synthetic  sapphire 
that  becomes  a  precious  jewel... 


1.  High  over  Berlin  on  the  instrument 
board  of  a  bomber,  these  synthetic  sap- 
phires become  the  most  precious  jewels  in 
the  world.  They're  man-made  jewels  for 
instrument  bearings.  Without  them,  no 
bomber  could  drop  its  load  with  accuracy, 
no  warship  could  navigate.  Before  Pearl 
Harbor  most  of  these  synthetic  jewels 
came  from  abroad.  But  today  industry  is 
mass  producing  its  own  with  the  help  of 
diamond  blades  and  polishing  compounds 
such  as  made  by  Carborundum. 


2.  Man-made  sapphires  are  created  by 
fusing  aluminum  oxide.  To  turn  the 
rough  boule  into  a  bearing  requires 
more  than  100  precision  operations, 
including  cutting,  grinding  and  pol- 
ishing. No  tolerance  over  0.0003  in. 
is  permissible.  One  of  the  best 
abrasives  for  producing  a  sapphire 
bearing  is  the  diamond.  So  diamond 
grinding  compounds  by  Carborundum 
are  widely  utilized. 


Carborundam  is  a  registered  trade-mark  of  and  in- 
dicates manufacture  by  Tile  Carborundum  ComKany 


3.  War  has  given  enormous  impetus  to  the 
art  of  grinding.  In  industry,  you  may 
find  operations  which  might  be  done 
better  with  abrasives.  Carborundum  en- 
gineers will  be  glad  to  consult  with  you 
on  any  such  problem.  The  Carborundum 
Company,  Niagara  Falls,  New  York. 
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H ERF'S  one  for  the  hook!  The  young 
lady  is  soldering  metal  to  glass  to 
make  an  important  piece  of  electrical 
war  equipment,  and  she  doesn't  have  to 
be  fussy  about  it  either.  She  just  solders! 
The  reason  this  can  be  done  today  is 
that  some  time  ago  Corning  developed 
a  method  of  firmly  attaching  a  thin  film 
of  metal  to  glass,  as  a  base  for  the  solder. 
It  was  just  one  of  many  glass-meta! 
problems  that  were  once  called  "im- 
possible." 

Being  ready  with  ideas  has  been  the 
glass  industry's  greatest  contribution  to 
our  war  effort.  That,  and  the  ability  to 
mass  produce  essential  glass  without 
delay. 

Take  Corning  for  instance.  Here  re- 
search found  ways  to  mass  produce  es- 


sential optical  ware.  Insulators,  aerial 
and  naval  navigation  lenses,  bulbs  for 
electronic  tubes,  these  and  countless 
other  war  needed  items  are  being  turned 
out  in  vast  quantities. 

On  the  civilian  front.  Corning  right  now 
is  supplying  glass  piping,  and  valves, 
nuts  and  bolts  that  resist  chemical  attack. 
Glass  springs  that  apparently  never 
wear  out.  Glass  acid  pumps  that  replace 
scarce  metal  alloys  and  give  longer  serv- 
ice in  the  bargain! 

Glass  isn't  taking  a  back  seat  now,  or 
after  victory.  Too  many  people  are  find- 
ing out  something  about  its  unusual 
qualities  to  ever  let  this  happen. 
They  are  discovering  that  glass  is  *^ 
versatile.  It  has  astounding  strength. 
It  can  be  shaped  with  great  accuracy. 


It  resists  corrosion  and  abrasive  wear. 
And  they're  finding  out,  too,  that  Corn- 
ing knows  glass,  not  only  as  a  producer 
but  as  a  developer  of  glass  ideas. 
In  engineering,  too,  glass  is  a  material 
with  a  brilliant  future  ...  In  the  years 
to  come,  keep  your  eye  on  glass!  Corning 
Glass  Works,  Corning,  N.  Y. 
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Research  in  Glass 
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.Anplaiie  turbosiipjrchargers  in  produc- 
tion. As  the  superchargers  are  mo\ed  down 
this  long  line  at  General  Electric's  Fort 
Wayne,  Ind.,  plant,  each  girl  worker  adds 
a  part  or  does  a  particular  operation.  When 
they  reach  the  end  of  the  movable  track, 
shown  in  the  foreground,  the  turbosuper- 
charges  are  completely  assembled  and  ready 
for  final  inspection.  —  (Joiirtcsy  General 
Electric. 


Frontispiece  .  .  . 

Typical  of  America's  war  workers  .ire 
these  welders  \vho  are  sealing  the  joints 
of  a  frame  for  a  turbo-generator  which, 
when  completed,  will  be  part  of  generating 
equipment  to  turn  out  electric  power  for 
war-busy  industrial  plants. — (Courtesy  of 
II  estitigh'tiise. 
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Enamel   Utensil  Standards 


By  Gordy  Johnson,  Cer.  "44  and  Louis  R.  McCreight.  Cer.  E.  "44 


F()it\  thousand  tests  made  in  tlu-  last  four  years!  This 
is  the  ahiiost  unbelievable  record  of  the  Enamel  Standards 
research  laboratory  here  at  Illinois.  This  work  is  part  of 
the  program  of  cooperative  research  which  is  being  carried 
on  in  the  Engineering  Experiment  Station.  Department 
of  Ceramic  Engineering  for  the  Enameled  I  tensils  Manu- 
facturers Council. 

The  E.  U.  M.  C.  is  an  organization  of  sixteen  manu- 
facturers of  enameled  utensils.  The  group  is  under  the 
direction  of  Mr.  D.  S.  Hunter  of  S.  D.  Hunter  and  Asso- 
ciates of  Cleveland,  C^hio.  The  work  of  the  council  con- 
cerns itself  with  problems  which  are  of  an  industry-wide 
nature  and  does  not  delve  into  individual  problems  unless 
some  aspect  is   of  general  interest  to  all  of  the  companies. 

The  research  project  here  at  Illinois  is  in  its  fourth 
year  and  is  a  full-time  cooperative  research  project.  Dr. 
A.  I.  Andrews  is  the  director,  and  F.  A.  Peterson  is 
employed   full  time  on  the  work  of  the  project. 

The  work  was  started  since  the  industry  felt  the  need 
for  the  development  of  standard  test  methods  for  the  test- 
ing of  enameled  ware.  The  main  objectives  have  been  ( 1 ) 
development  of  standard  test  methods,  (2)  the  study  of 
enamel  properties  as  affected  by  chemical  and  physical 
variables,  (3)  the  development  of  a  commercial  standard 
to  cover  enameled  ware,  and  (4)  cooperation  with  govern- 
ment agencies  in  the  setting  up  of  procurement  specifica- 
tions covering  enameled  ware. 

At  the  present  time  there  are  three  standard  test  methods 
which    are    used    for    the    determination    of    the    resistance 


of  enamaled  ware  to  impact,  thermal  shock,  and  acid  solu- 
bility. These  three  tests  are  al.so  incorporated  into  CS  lOU- 
42,  a  commercial  standard  entitled  "Multiple-Coated  Porce- 
lain Enameled  Steel  Utensils."  This  standard  was  set  up 
in  the  Division  of  Trade  Standards  in  the  National  Bureau 
of  Standards. 

The  use  of  standard  tests  of  this  type  throughout  an 
industrx'  gixes  the  men  in  each  representative  plant  a 
measuring  stick  whereb\  current  production  can  be  com- 
pared with  past  production,  and  with  other  ware  of  the 
same  sort.  In  this  way  improvements  can  be  made  and 
the  extent  of  the  improvements  can   be   noted. 

Impact  resistance  is  the  resistance  of  enamel  to  mechani- 
cal abuse  such  as  that  encountered  when  the  pan  is  dropped 
on  a  hard  surface.  It  is  measured  by  the  falling  weight 
method  using  a  special  machine  which  was  designed  here 
at  Illinois.  The  pan  is  mounted  upside  down  on  a  smooth 
plate  which  is  tilted  at  an  angle  of  45°.  This  machine  is 
adjustable  so  that  the  outside  bottom  of  the  pan  may  be 
brought  directly  below  a  vertical  tube.  The  weights  are 
introduced  at  the  top  of  the  tube  and  are  allowed  to  fall 
and  strike  the  pan  from  various  heights  until  failure  of 
the  pan  occurs.  A  pan  of  standard  dimensions  was  designed 
for  this  test  in  order  to  mimimize  the  effect  of  variation 
in  the  radius  of  curvature  between  the  bottom  and  side- 
wall  of  the  pan  which  may  occur  in  the  pans  from  the 
various  manufacturers.  The  pan  is  struck  on  this  curved 
surface  for  it  is  the  spot  most  vulnerable  to  fracture  on 
an  enamel  pan.  The  average  of  ten  tests  on  a  pan  is  taken 


General  View  of  the  Enamel  Standards  Laboratory 
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as  its  impact  resistance  rating,  and  five  pans  so  tested 
constitute  a  full  test. 

The  ability  of  enameled  ware  to  withstand  rapid  tempera- 
ture changes,  such  as  that  encountered  when  a  pan  boils 
dry  and  is  filled  quickly  with  cold  water,  is  measured 
by  subjecting  the  pan  to  a  thermal  shock  test.  In  this  test 
a  pan  is  heated  dry  for  a  specified  length  of  time  on  a 
hot  plate  which  is  at  a  definite  temperatiue ;  then  th:-  pan 
is  removed  from  the  plate  and  a  measured  volume  cf 
water  at  20°C  is  immediately  poui'ed  in  and  allowed  to  re- 
main for  ten  seconds.  The  pan  is  then  sponged  dry  and 
returned  to  the  hot  plate,  the  temperature  of  which  has 
been  increased.  This  procedure  is  repeated  until  failure  Oi' 
the  enamel  occurs. 

In  the  preparation  of  many  foods  a  utensil  is  subjected 
to  attack  by  various  acids  including  citric,  acetic,  lactic 
and  others.  The  resistance  of  the  enamel  to  solution  by 
these  acids  is  determined  as  follows  A  disc  is  cut  from 
the  bottom  of  a  pan  and  accurately  weighed.  A  glass  cylinder 
is  then  clamped  on  and  a  measured  volume  of  a  6'^c  citric 
acid  solution  is  poured  in.  After  heating  for  a  definite 
length  of  time  at  the  boiling  point,  the  sample  discs  are 
dried  and  re-weighed  to  determine  the  amoinit  of  enamel 
taken  into  solution.  A  long  glass  tube  set  in  the  top  of  the 
apparatus  acts  as  a  reflux  condenser  and,  therefore,  the 
concentration  of  the  acid  solution  remains  constant  through- 
out the  boiling  period. 

A  technical  committee  consisting  of  six  men  from  the 
industry  includes  Professor  A.  I.  Andrews  and  Mr.  F.  A. 
Peterson.  It  is  the  duty  of  this  committee  to  meet  and 
consider  technical  problems.  Their  decision  on  the  various 
problems  are  then  presented  at  council  meetings  for  the 
action  of  the  council.  In  this  way  much  time  is  saved  for 
the  large  groups  and  more  complete  discussions  on  the 
most   important  work   can   be  heard   by   the   whole   council. 

Each  month  test  data  is  published  in  a  coded  report  for 
the   members   of   the    council.    From    this    data    each    manu- 


factmer  may  obtain  a  comparison  between  his  wares  and 
that  of  other  manufacturers,  but  cannot  tell  whose  ware 
is  represented  by  the  rest  of  the  data.  This  report  also 
gives  him  a  comparison  between  his  past  and  present  pro- 
duction and  shows  him  where  improvement  is  needed,  and 
how  much  improvement  has  been  made. 

At    tile    present    time    these    manufacturers    have    turned 


Mr.  A.  F.  Peterson,  Director  of  Investigation 

to  war  work — e\erything  from  heat  treating  of  steel  to 
making  precision  parts  for  instruments — since  they  have 
been  limited  to  only  a  percentage  of  their  pre-war  produc- 
tion of  enameled  utensils.  The  bulk  of  their  present  pro- 
duction goes  to  the  Armed  Forces,  hospitals,  and  lend 
lease  ;  the  remainder  is  for  civilian  consumption. 

The  council  should  be  commended  for  their  unselfish- 
ness, since  even  companies  who  are  not  members  of  the 
coiuicil  may  obtain  test  procedures  developed    in  this  work. 

The  fact  that  the  council  has  made  great  progress  in 
producing  an  improved  product  is  evidenced  by  the  com- 
parison of  test  data  on  ware  tested  several  years  ago  and 
the  data  being  collected  currently.  The  manufacturers 
have  entered  into  the  research  program  wholeheartedly,  and 
the  application  of  results  obtained  on  this  project  has  shown 
its  effect. 


Testing  Impact  Resistance  with  Falling  Weight  Device 


"SUITCASE"  ELECTRON  MICROSCOPE 

(General  Electric  engineers  have  assembled  the  elements 
of  their  electron  microscope  in  two  portable  units,  each  of 
suitcase  size,  it  has  been  disclosed  b\'  Igor  Bensen,  develop- 
ment engineer  of  the  (jeneral  Electric  Company's  electronics 
laboratory.  Bensen  described  the  "suitcase"  unit  in  a  talk 
to  the  Electron  \Iicroscope  Society  in  New  York  City. 
The  electron  microscope  is  10  times  more  powerful  than 
the  best  light  microscope  and  operates  on  110- volt  a-c 
power. 

Emphasizing  that  the  "suitcase"  microscope  is  not  a 
production  model,  Mr.  Bensen  explained  that  it  is  a  step 
nearer  the  day  when  a  small,  compact,  and  easily  operated 
electron  microscope  will  be  available  for  wide-spread  use 
by  doctors  and  research  men.  This  model  will  be  used  by 
engineers  for  experimental  purposes.  It  could,  for  example, 
be  flown  to  and  operated  in  field  hospitals  on  the  fighting 
fronts.  The  microscope  proper  weighs  78  pounds.  A  vacuum 
pump,  also  of  average  suitcase  size,  comprises  the  second 
unit.   It  weighs  55  pounds. 

Weight  of  the  microscope  can  be  reduced  still  further 
when  certain  lightweight  alloys  can  be  used  to  replace  steel 
and  other  hea\"y  metals  used  in  the  instrument,  Bensen 
explained. 
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Results  of  .  .  . 

Heating  and  Ventilating  Research 


By  CHESTER  D.  MARQUIS,  M.E.  "44 


It  is  the  purpose  ot  this  article  to  enlarge  somewhat 
upon  the  procedures  and  results  of  the  tests  carried  on  at 
the  I.  B.  R.  Research  home  as  introduced  in  last  month's 
Technograph. 

Of  course,  the  core  of  the  operation  of  the  home  <is  a 
testing  unit  is  the  heating  plant.  It  consists  of  a  one-pipe, 
forced  circulation,  hot-water  system  connected  with  an  oil 
burning  boiler  rated  by  the  I.  B.  R.  at  63.000  B.T.L".  per 
hour.  Radiators  are  of  the  cast-iron,  small-tube  type.  19 
inches  high,  and  are  located  in  open  recesses  below  the 
windows.  The  radiator  size  for  each  room  was  determined 
by  calculating  heat  losses  of  the  room  and  was  based  on 
a  heat  emission  rate  of  200  B.T.L  .  per  hour  per  square 
foot  of  radiation  with  mean  water  temperature  of  the  sys- 
tem at  195°F. 

Instruments  used  in  testing  are  extremely  important. 
Nearly  200  copper-constantan  type  themiocouples  are  lo- 
cated at  strategic  points  throughout  the  walls,  rooms,  and 
heating  system  of  the  house,  and  their  temperatures  to 
0.1  "F  may  be  read  quickly  by  means  of  a  sensitive  control 
potentiometer  switchboard  located  in  the  basement  of  the 
home. 

A  continuous  record  is  kept  of  the  temperature  of  each 
of  the  six  rooms,  the  outdoor  weather  station,  and  the 
attic  by  means  of  recording  mercury  thermometers.  Key 
thermocouples  may  be  connected  to  a  ten-point  recording 
potentiometer  when  accurate,  pemianent  temperature  records 
are  desired  for  special  tests.  The  temperature  gradient  data 
for  the  north  wall  section  was  obtained  in  this  manner 
and  is  illustrated  in  figure  1.  Other  instruments  are  avail- 
able to  show  water  flow  at  various  points  in   the  system. 


Plaster- 


Perforatw& 
ffocH  La/f7 


Vapor- 
Barr/wr 


Mineral   y^a/ 

3lwff2lD3 
Ouiliin^  Paper 
/lir-  Jfiace 


-4-2     0    Z    4     6    S    10  12    14  /6 
Distance  From  Inside  5urfacff  of  P/aster  -fnc'ies 

Typical    TiMPCPi>TuO[  OpapicuT   r/^frouoH  /VoRtm 
Wall  or  I'B -ff  R^3£/iRCM  //o,-n£ 

Figure  1 


moisture  at  85  critical  locations,  quality  and  flow  of  flue 
gases,  and  fuel  and  power  consumption.  Location  of  instru- 
ments and  radiators  are  shown  in  the  floor  plans,  figures 
2  and  3. 

The  general  procedure  in  testing  is  to  take  readings  of 
temperatures  at  specified  locations  about  the  house  five 
times  during  the  day.  along  with  various  other  data  such 
as  humidities,  weather  conditions,  operating  times  of  burner 


^^ 


^S^ 


TTvrrooca** 


4t 


t 


oi  'la' 


^ 


c«./  Ht.  r-3- 


B  aoers  IredOrrxr^ 
naff  BncI 


secona  noar  Pran  of  T'B-e  Prseortn  Mane  wim  Poanmr  ana  Invrumenr  LocaTions 


Figure  2 

and  circulation,  number  of  operation  cycles,  and  fuel  and 
power  used.  After  a  period  of  testing  long  enough  to  give 
a  wide  range  of  outside  temperatures  and  weather  condi- 
tions, data  are  tabulated  and  graphed  and  results  analyzed 
and  published. 

The  heating  system  was  controlled  in  these  experiments 
by  a  heat  anticipating  thermostat  at  the  thirty-inch  level 
in  the  living  room  set  at  72°F  day  and  night. 

In  the  first  testing  season,  the  winter  and  spring  of 
1941,  two  series  of  tests  were  run.  In  the  first,  known 
as    the    A    series,    the    burner    and    circulator   started    when 
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the  thermostat  indicated  a  need  for  heat  and  ran  until 
proper  room  temperature  was  reached.  The  burner  ran 
whenever  the  low  limit  aquastat  in  the  boiler  indicated 
a  set  temperature  had  been  reduced  in  the  cooling  of  the 
water  system.  A  flow  valve  was  present  to  control  circula- 
tion of  water  in  the  system. 

In  the  B  series,  the  low  limit  aquastat  and  the  flow 
valve  were  eliminated,  the  result  being  that  water  con- 
tinued to  flow  through  the  system  by  convection  and  emit 
heat  through  the  radiators,  its  temperature  varying  be- 
tween maximum  boiler  temperature  of  200°  F  and  the 
room  temperatine,  until  the  thermostat  started  another 
cycle. 

It  was  found,  in  general,  that  increased  burner  operat- 
ing time,  bmner  power  and  fuel  were  required  for  series 
A  for  temperature  differences  up  to  about  55°F,  where 
they  became  equal  to  those  of  the  B  series,  and  that  the 
cost  of  operating  the  heating  system  over  the  a\erage  heat- 
ing season  under  series  A  would  be  approximately  11.7',' 
higher  than  for  the  B  series. 

The  tests  showed  further  that  the  thermostat  coidd  keep 
the  temperature  variation  at  its  thirty-inch  level  to  IF 
and  that  the  maximum  floor-ceiling  temperature  difference 
of  the  second  floor  averaged  1.3 °F  higher  than  the  first 
floor.  Heat  losses  through  various  parts  of  the  house  were 
studied   and   temperature  gradients   investigated. 

In  the  second  testing  period,  the  1941-42  heating  season, 
test  series  C  and  D  were  run  corresponding  to  A  and  B 
respecti\ely  concerning  low-limit  aquastat  and  flow  valve 
conditions  and  both  involving  a  night  setback  of  the  thermo- 
stat from  72°F  to  66°F  from  10  p.  m.  to  5:30  a.  m. 

By  comparing  the  corresponding  series  it  was  found  that 
at  the  average  L  rbana  indoor-outdoor  temperature  differ- 
ence of  34°F,  the  saving  of  fuel  of  series  C  over  A  was 
about  10.4';.  Cycles  per  day  and  operating  time  of  boiler 
and  circulator  were  similarly  reduced. 

In  series  R  and   D,  values  of  operating  time,  power  and 


fuel  consumption  were  substantially  equal  for  indoor-outdoor 
temperatures  up  to  34°  F,  where  B  series  values  increased 
slightly  more  rapidly.  The  yearly  fuel  savings  with  series 
n  would  be  practically  negligible  since  differences  in  fuel 
consumption  were  small,  even  for  the  infrequent,  large 
indoor-outdoor  temperature  differences. 

Except  for  the  morning  warmup  period,  the  night  set- 
back did  not  affect  daytime  temperature  conditions.  In 
average  winter  weather,  cooling  of  the  house  during  the 
7.5-hour  heat  reduction  period  was  not  more  than  6°F. 
The  results  of  an  average  day's  testing  may  be  seen  graphi- 
cally in  figure  4. 

The  1942-43  testing  season  was  marked  by  a  30''( 
reduction  of  pipe  weight  in  the  system  and  30%  reduc- 
tion of  radiation  surface.  Extrapolation  of  curves  for  operat- 
ing time  of  the  system  of  the  previous  year's  tests  showed 
that  the  radiation  surface  could  be  reduced  and  the  same 
results  obtained. 

Four  series  of  tests  were  run  in  this  period,  co'.re  pond- 
ing to  conditions  of  A,  B,  C,  and  D  series  except  for  the 
reduced  system  size.  Data  are  not  available  as  yet  for 
these  tests. 

This  year,  1943-44,  a  gas  burner  was  installed,  with 
which  more  delicate  control  and  lower  B.T.L .  could  be 
obtained.  Baseboard  radiators,  consisting  of  pipes  around 
outside  walls  at  floor  level  were  introduced,  whose  sizes 
and  lengths  were  determined  by  calculated  heat  losses 
of  the  rooms.  This  system  is  performing  quite  satisfactorily 
— and  data  are  being  collected  at  the  present  time. 

It  is  hoped  by  both  sponsors  and  workers  at  the  home 
that  through  their  efforts,  the  heating  system  of  your  home 
of  tomorrow  may  be  one  of  greater  efficiency,  economy,  and 
beauty. 

(irateful  acknowledgement  is  made  to  the  Journal  sec- 
tion of  the  American  Society  of  Heating  and  Ventilating 
Engineers  of  "Heating,  Piping,  and  Air  Conditioning" 
for  reference  material  and  cuts  used  in  this  article. 
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Going  in  the  Army? 

By  MARK    ROBINSON,  Gh.  E.  "47 

Oportiinities  tor  engineers  in  the  arnieil  forces  arc  rather 
limited  at  the  present  time.  Before  enlistments  were  closed 
over  a  year  ago,  a  man  might  volunteer  for  any  branch 
of  the  service  for  which  he  felt  himself  qualified.  Now. 
however,  men  are  assigned  to  units  on  the  basis  of  screen- 
ing tests  and  interviews  given  them  at  reception  centers. 
There  are.  in  general,  only  two  types  of  units  to  which 
a  man  would  probably  be  assigned — combat  iniits  and  army 
specialized  training  units.  Becaure  the  army  has  about  50,000 
surplus  officers,  it  is  unlikely  that  a  man  would  be  assigned 
to  an  officer  candidate  .school,  at  least  at  the  present  time. 
This  means  that  the  only  combat  jobs  open  to  an  engineer 
are  the  non-commissioned   technical   ratings. 

Several  branches  of  the  army,  particularly  the  corps  of 
engineers,  have  use  for  engineers.  An  engineer  combat  unit 
has  in  addition  to  the  usual  non-coms,  the  following  techni- 
cal posts: 

With  rating  of  master  sergeant: 
Construction   supervisor. 
Battalion  motor  sergeant. 
With    rating  of   technical   sergeant: 

Mechanic,  foreman. 
With  rating  of  staff  sergeant: 
Company  motor  sergeant. 
Construction   foreman. 
With  ratings  below  that  of  sergeant: 
General  automobile  mechanic. 
Draftsman, 
Electrician, 
Mechanic. 
In    additioin    to    these    jobs,    an    engineer    general    service 
regiment  has  the  following  posts: 
With  rating  of  master  sergeant: 
Structural  designer. 
General    electrician. 
Regimental  motor  sergeant. 
With   rating  of  technical  sergeant : 
Mechanical   draftsman. 
Structural  draftsman, 
(leneral  surveyor. 
Other  positions  with  varying  ratings  are: 
Aerial  photographer, 
(leneral    photographer. 
Topographic  draftsman. 
Master  mechanic. 
Railway  draftsman. 
It  can  readily  be  seen  that  most  of  these  positions,  though 
they   call    for   engineering   training,    do    not    necessarily    re- 
quire the  abilities  of  a  graduate  engineer.  They  are  all  open 
to   men    with    little   or    no    college    training   who    have    had 
sufficient    practical    experience    to    enable    them    to    fill    the 
position  adequately. 

L  ntil  recently,  the  signal  corps  was  in  need  of  electrical 
engineers  as  officers,  and  there  may  still  be  a  demand  for 
them.  There  are  opportunities  for  mechanical  engineers  in 
the  ordnance  department. 

On  the  whole,  the  picture  is  this:  As  long  as  the  army 
has  surplus  officers,  engineers  and  others,  and  is  discharg- 
ing engineer  officers  who  have  had  years  of  college,  civilian, 
and  military  experience,  there  is  little  likelihood  that  more 
men  will  be  trained   as  engineer  officers. 

The  majority  of  engineers  will  probably  be  assigned  to 
the  ASTP.   Men  who  are  assigned   to  an  ASTP  unit  will 


ha\e  a  chance  for  ().  C.  S.  if  casualties  necessitate  training 
new  engineering  officers. 

The  navy  also  offers  some  opportunity  for  engineers. 
Analogous  to  the  non-coms  in  the  army  are  the  technical 
petty  officers.  The  navy  will  always  have  need  for  men 
trained  in  running  and  servicing  engines  of  all  kinds. 

The  fact  that  the  navy  needs  engineers  is  evidenced 
by  the  large  number  of  V-12's  that  are  studying  engineer- 
ing. Some  engineers  will  have  an  opportunit\  to  go  into 
an  advanced  V-12  unit. 

All  in  all,  it  appears  that  there  is  little  real  opportunity 
for  engineers  going  into  the  service  to  practice  their  profes- 
sion. They  will  have  to  wait  until  things  return  to  normal 
after  the  war  to  start  their  actual  engineering  practice. 


"That's   the   guy   I've    been    laying   for,"   muttered    the 
little  red  hen,  as  the  farmer  crossed  the  road. 


"BEAUTIFUL"   WOHKI  IMG    QUALITY 


It  was  a  man's  world.  Then  came 
the  war!  Then  came  the  call  for 
workers  of  the  fair  sex.  Thou- 
sands of  "em — "God-Bless-'em." 
\^'ell,  we're  neutral  in  this  battle 
of  the  sexes  for  whether  you're 
a  big  rugged  he-man  ruling  bold 
black  outlines  for  a  dreadnaugh  t 
or  a  choice  bit  of  femininity 
putting  the  finishing  touches  to 
a  design  for  a  dainty  dial,  Hig- 
gins  will  match  your  skill  with 
"Beautiful"  working  quality. 


SEND  FOR  COLOR  CARD 


HIGGmSiJ\KCO.,jj\(;. 

27r.JVIJVTH  ST.,  BROOKLYN  15,  XY. 


WE  WILL  PAY    2c  EACH 

for 

GOOD  WIRE  HANGERS 

(Please  Do  Not  Bring  Rusty  Ones) 

BRESEE  BROS.  CLEANERS 

518  E.  Green,  Champaign,  III. 
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North  of  Green  Street  .  .  . 


By  JACK  WILKINSON,  Cer.E.  '44 


PI  TAU  SIGMA 

On  Sunday,  January  9,  1944,  at  the  Inman  hotel,  the 
Illinois  Alpha  chapter  of  Pi  Tau  Sigma,  National  Mechani- 
cal Engineering  Honorary  Fraternity,  initiated  eleven  neo- 
phytes into  its  mysteries. 

The  initiation  of  the  aforementioned  is  novel  in  the 
sense  that  they  will  completely  supplant  the  veteran  actives 
next  semester,  and  hence,  it  is  only  proper  and  fitting  to 
honor  the  latter  men  who  have  distinguished  themselves 
in  the  mechanical  engineering  curriculum  and  will  have 
consequently  received  their  synthetic  sheepskins  come  Febru- 
arv.  Thev  include:  (j.  P.  Belson,  C.  F.  Brown,  W.  E. 
Cofoid,  T.  C.  Hartley,  President  H.  F.  Hrubecky,  Treas- 
urer F.  L.  Kahl,  V^ice-president  R.  E.  Kraft,  J.  A.  Miller, 
E.  E.  Rittenhouse,  W.  D.  Stanley,  and  V.  K.  Viitanen. 

Prof.  S.  Konzo  acted  as  toastmaster  or  as  he  so  aptly 
put  it  "roastmaster."  His  steady  flow  of  wit  kept  the 
entire  assemblage  in  a  continual  humorous  state,  and  the 
author  wishes  to  extend  this  formula  to  all  future  chairmen 
of  banquets,  "When  selecting  a  toastmaster,  place  S.  Konzo 
at  the  top  of  the  data  sheet." 

The  above  gentleman  introduced  Vice-president  R.  E. 
Kraft,  who  welcomed  all  of  the  new  members  while  the 
response  for  the  initiates  was  given  by  D  .H.  Offner. 
Following  this.  President  H.  F.  Hrubecky  presented  the 
new  members;  he  also  presented,  on  behalf  of  the  actives, 
a  musical  memento  to  Prof.  H.  J.  Maclntire,  the  faculty 
adviser  of  the  fraternity,  whose  unstinting  and  valuable 
guidance  has  been  a  source  of  admiration  to  the  men  of 
Pi  Tau  Sigma  in  the  past  as  well  as  the  present. 

The  main  event  on  the  program  was  the  address  by 
Prof.  H.  E.  Babbitt,  professor  of  civil  engineering,  whose 
main  theme  dealt  with  the  position  of  the  engineer  with 
respect  to  the  problem  of  organization  on  a  general  imified 
basis.  No  further  need  be  said  of  the  success  of  the  speech 
since  the  U.  of  I.  engineering  staff  boasts  of  Prof.  Bab- 
bitt as  being  one  of  its  distinguished  and  most  versatile 
orators. 

In  conclusion.  Pi  Tau  Sigma  wishes  to  announce  its 
latest  bearers  of  the  Carnot  Cycle,  symboy  of  highest 
efficiency.  They  include  R.  J.  Albert,  R.  E.  Beckett,  D. 
Denis  y.  R.  Harder,  H.  johaningsmneir,  C.  Marquis,  D. 
H.  Offner,  J.  Pechloff,  R.  Porter,  R.  Sandstrom,  and  R. 
Wagner. 


ENGINEERING  DEGREES 

Three  Illini  alumni  have  been  granted  permission  to 
qualify  for  professional  degrees  in  engineering  at  the  L  ni- 
versity  of  Illinois.  These  men  are  William  S.  Debenham, 
Car.  E.  '35,  employed  by  Carnegie-Illinois  Steel  Corp.,  Chi- 
cago; Stuart  F.  Kasters.  C.E.  '13,  employed  by  the  Stone 
and  Webster  Engineering  Corp.,  Boston,  and  J.  A.  Bot- 
tomly.  Mining  and  Metallurgical  Engineering  '30,  of  the 
Department  of  Mining  and  Metellurgical  Engineering. 

The  candidates  must  have  had  at  least  eight  years  of 
acceptable  engineering  experience  after  receiving  the  degree 
of  Bachelor  of  Science,  and  that  for  five  years  has  had 
responsible   charge  of  engineering  work. 

The  committee  on   professional   degrees  has  found   these 

12 


men  worthy  of  consideration  through  their  contributions  to 
engineering  development  and  technical  literature  and  their 
activity  in  engineering  societies. 

The  degrees  will  be  conferred  upon  them  when  they 
have  submitted  the  required  theses  subject  to  approval  by 
the  board.  The  theses  will  be  of  the  nature  of  major 
technical  reports  or  plans  and  specifications  for  major  engi- 
neering projects  designed  or  directed  by  the  candidate. 


KERAMOS 

On  January  4,  after  a  week  of  "neoph\tic  "  tasks,  three 
men  were  initiated  into  Keramos,  Ceramic  professional.  The 
traditional  ceremonies  were  concluded  with  a  dinner  on 
January  6,  at  which  the  new  actives  were  guests  of  the 
society. 

The  newly  initiated  are  Don  Hamer,  Cer.  E.  '45,  Lee 
Fuller,  V-12,  and  Jack  Wilkinson,  Cer.  E.  '44. 

Following  the  dinner  a  meeting  was  held  at  which 
officers  were  elected.  The  new  officers  are:  President,  Ray- 
mond G.  Moore;  Vice  President,  (lordon  Johnson;  Secre- 
tary-Treasurer, Jack  Wilkinson,   and  Herald,  Bill   Prentice. 


Chi  Epsilon  During  the  1943-44  Semester 

Chi  Epsilon  began  the  semester  with  the  following  men 
in  office:  Bob  Sproat.  President,  Bob  Washer,  Vice-presi- 
dent, John  Ascherman,  Secretary,  and  Joe  Dust,  Treasurer. 

The  first  meeting  of  Chi  Epsilon  was  a  business  meeting. 
However,  soon  after  men  eligible  for  membership  were 
chosen  and  a  meeting  was  held  to  decide  on  the  pledges. 
The  men  pledged  were  Dwight  Glasscock,  V-12  senior, 
Paul  Monahan  and  Wendell  Wilson,  junior  V-!2's,  Harold 
Wilder,  senior,  and  Jim  Wood,  junior. 

A  picnic  followed  at  Hessel  Park.  Here  the  actives 
met  the  pledges  and  football  and  baseball  were  played 
with  Prof.  Bill  01i\er,  faculty  advisor,  playing  and  coach- 
ing (and  off  the  record,  fellows,  he's  a  regular  guy).  Two 
weeks  after  the  picnic  a  smoker  was  held  in  the  faculty 
lounge  of  the  Union  building.  At  this  meeting,  the  pledges 
reported  on  their  duties.  Harold  Wilder  gave  a  lengthy 
account  of  measuring  the  flow  in  the  Boneyard  and  Jim 
Wood  gave  an  oral  biography  of  Prof.  Vawter's  life.  B\- 
now  poor  Jim  is  getting  back  in  good  standing  with  Prof. 
Vawter. 

The  next  meeting  was  the  biggest  of  all.  1  iiis  was  the 
initiation  banquet  held  at  the  Union  building.  The  five 
pledges  were  initiated  first  and  then  the  student  and  faculty 
members  enjoyed  dinner  in  the  Federal  room.  After  dinner 
the  group  retired  to  the  faculty  lounge  where  Prof.  Babbitt 
told  the  "Young  Fellows"  about  registration  of  engi- 
neers, a  topic  \er\  important  to  students  as  potential  pro- 
fessional men. 

Following  the  initiation  banquet,  the  elections  of  officers 
took  place.  They  are:  John  Ascheniian,  President,,  Wendell 
Wilson,  Vice-president,  Jim  Wood,  Secretary,  and  Paul 
Monahan,  Treasurer.  These  men  were  installed  at  th? 
semester  social  meeting  at  Prof.  Oliver's  house.  Refresh- 
ments were  served  and  both  students  and  faculty  nn'n  had 
a  "bang  up  "  good  time. 

(Conlinucd  on  Piit/c  14) 
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CUSHIONING  F/a^s/r//7£  FOR  EASY  LANDINGS 


/^LIDING  in  to  an  easy  landing  as  a 

^""^  climax  to  a  safe,  comfortable  flight 
is  the  result  of  attention  to  many  details. 
That  "cushioned  landing,"  for  example, 
is  prepared  before  the  flight  by  a  serv- 
iceman as  pictured  above.  He  is  giving 
the  oleo  struts  their  exact  amount  of  'air 
cushion"  —  and  an  Airco  gas  regulator 
does  the  job  accurately.  The  same 
method  is  used  for  controlling  the  air 
pressure  to  bal- 
ance the  hy- 
draulic system 
which  operates 


landing  flap  brakes  and  retractable 
landing  gear— and  Airco  nitrogen  is  the 
gas  widely  used  for  this  purpose. 

Numerous  are  the  aviation  uses  of 
Air  Reduction  gases  and  apparatus.  For 
instance,  an  Airco  regulator  contributes 
to  comfortable  flight  at  high  altitudes 
.  .  .  arc  welded  jigs  make  possible  mass 
production  of  airplanes  .  .  .  gas  welding 
and  cutting  torches,  as  well  as  gas  cut- 
ting machines  ploy  vital  roles  in  the  pro- 
duction of  struts,  engine  mounts,  and 
many  other  important  aircraft  parts. 

With  these  products  and  through  its 


role  as  a  leading  producer  of  atmos- 
pheric and  chemically  derived  gases. 
Air  Reduction  is  helping  to  facilitate  es- 
sential operations  in  almost  every  major 
industry  —  from  shipbuilding  to  food 
packing.  If  you  would  like  to  receive 
our  informative  publication  "Airco  in  the 
News,"  we  shall  be 
glad  to  send  a  free 
copy.  Write  to  Mr. 
G.  Vo  n  Al  s  f  y  n  e, 
Dept,  C.  P.,  Air  Re- 
duction, 60  East  42d 
Street,NewYorkl7.    »* 


5BND      FOR      FRCE     BOOKLET     "AIRCO      IN      THE     NEWS 


Air  Redijcxion 

General  Offices:  60  east  42nd  street,  new  york  it,  n.  y. 

In  Texas:  MAGNOLIA  AIRCO  GAS  PRODUCTS  CO.  •    General  Offices:  HOUSTON,  TEXAS 
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Technical  data  on  new 
synthetic  insulated  cables  for 
engineering  students  .... 


Oui-  research  and  engineering  departments  have 
prepared  and  published  many  technical  papers 
discussing  these  developments  and  improvements. 
To  mention  a  few  of  these  papers: 

Olcolitc-Okoprene  —  neopiene-protected  cables 
Hazakrome  Handbook  —  on    thermoplastic 

building  wires 
Okoseal  thermoplastic  insulation 
Neoprene  Jacketed  Wires  and  Cables 

We  will  be  glad 
to  mail  a  copy  of 
all  of  these  pajiers 
to  any  interested 
engineering  stu- 
dent. Just  write  to : 

3302 
INSULATED   WIRES       H^^^^M       ^l^D   CABLES 


EXECUTIVE  OFFICES:   PASSAIC,  iV.  J.    •     OFFICES  l.t  PRIUCU'AL  CITIES 

((Continued  from  Page  12) 

The  semester  functions  of  Chi  Epsilon  were  brouglu  to 
a  close  at  this  meeting.  Prof.  Oliver  will  continue  as  advisor 
and  to  him  and  the  new  officers,  the  graduating  seniors  wish 
a  happy  and  successful  coming  semester. 


Semester  Proceeding  of  A.S.C.E. —  Student  Chapter 

The  student  chapter  of  the  American  Society  of  Ciwi 
Engineers  began  the  semester  with  a  great  flourish.  First 
on  the  list  of  meetings  was  a  technicolor  movie  of  the 
Colorado  River  Aqueduct.  This  marvelous  structure  was 
shown  from  beginning  to  completion,  from  its  source  to 
its  end  in  Los  Angeles.  The  aqueduct  dodged  mountain ■. 
and  plunged  across  deserts  in  a  manner  that  quite  thrilled 
every  engineer  present. 

The  society  carried  on  under  Hugh  Boyd,  President, 
Dave  Webster,  Vice-president,  John  Ascherman,  Secretary, 
and  Bob  Sproat,  Treasurer,  and  came  up  with  another 
smash  hit.  This  time  it  was  a  movie  of  the  Chicago  Sub- 
way. Ralph  Peck  of  the  C.  E.  faculty,  being  an  engineer 
on  the  subway  commented  about  it,  and  cleared  up  many 
questions  in  the  minds  of  the  men  in  Prof.  Babbitt's  C.  E. 
41  class. 

Third  on  the  list  of  meetings  was  a  lecture  by  Dean 
Palmer  of  the  Architecture  school.  Dean  Palmer's  lecture 
was  entitled  the  "Five  Great  Domes"  and  was  concerned 
with  the  domes  of  the  world's  five  greatest  cathedra's. 
The  lecture  was  an  illustrated  one  and  was  especially  inter- 
esting in  that  Dean  Palmer  was  able  to  relate  little  stories 
showing  the  whims  and  fancies  of  the  ancient  engineers. 

]VIr.  George  Massey,  consulting  engineer  and  retired 
director  of  A.   S.   C.   E.,   spoke   at   an    afternoon   meeting. 
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Mr.  Massey's  topic  was  "Engineering  Experiences."  The 
talk  was  both  thrilling  and  educational,  for  Mr.  Massey 
has  traveled  the  world  over. 

The  final  meeting  of  the  A.  S.  C.  E.  was  held  January 
13.  This  was  a  dinner  meeting  and  joint  meeting,  bringing 
together  the  student  chapter  and  the  central  Illinois  Sec- 
tion. Prof.  Walker  of  Metallurgy  spoke  on  "Armor  Pierc- 
ing Projectiles"  and  the  interest  that  he  aroused  can  best 
be  explained  by  saying  that  Prof.  Walker  is  one  of  the 
few  individuals  in  the  United  States  to  win  the  Army- 
Navy  E  award  for  his  work  in  the  field  of  armor-piercing 
projectiles.  Prof.  Walker  had  numerous  exhibits  of  shells 
and  guns  and  passed  them  about  so  that  the  men  present 
could  actually  see  what  they  had  read  so  much  about. 
The  evening  was  highlighted  by  Prof.  Babbitt's  grand 
stand  catches  of  the  shells  ejected  from  the  guns. 

The  officers  had  planned  an  inspiring  membership  cam- 
paign. Many  members  had  left  for  the  service  but  many 
engineers  who  came  to  the  campus  in  service  wished  to  join 
as  did  men  from  the  architecture  school,  .so  that  now  mem- 
bership is  back  to  normal. 

The  final  business  of  the  semester  will  be  the  election 
of  new  officers  January  21. 

The  A.  S.  C.  E.,  like  similar  organizations,  has  had 
some  hard  moments  to  live  up  to  its  past  reputation,  but  it 
has  pulled  through,  so  those  of  us  who  are  leaving  can 
wish  of  the  new  men  just  one  thing — namely — keep  it 
going,  it's  the  guiding  way  for  a  student  on  his  way  to 
become  a  professional  man. 


ASME 

The  last  meeting  of  the  student  branch  of  the  ASME 
was  held  in  the  Meclianical  Engineering  Laboratory  with 
Professor  AL  K.  Fahnestock  giving  the  address  of  the 
evening.  Professor  Fahnestock,  who  is  a  Research  Professor 
in  the  Mechanical  Engineering  Department  currently  work- 
ing with  the  L'niversity  College  of  Medicine  on  the  physi- 
ological effect  of  air  conditioning  on  the  health  of  the  human 
being,  and  who  is  also  Assistant  Director  of  the  Experiment 
Station,  spoke  of  the  future  possibilities  in  the  aircraft  in- 
dustry, and  some  of  the  problems  that  will  have  to  be  met. 
This  topic  is  being  given  much  thought  anil  discussion  today. 
It  is  the  belief  of  one  faction  that  after  the  war  there  will 
be  a  phiiu"  in  every  household  within  a  period  of  a  few  years 
and  that  the  family  car,  railroads,  trucking  systems,  and 
bus  lines  will  be  a  thing  of  the  past.  Gigantic  airplanes  filled 
with  freight  and  with  those  having  business  in  the  next 
country  will  cloud  the  skies,  and  after  the  day's  work  is 
don?.  Dad  will  merely  hop  into  the  plane,  fly  to  the  moun- 
tains and  enjoy  a  nice  quiet  evening  of  fishing  on  his 
favorite   lake. 

The  speaker,  however,  gave  a  more  "down  to  earth" 
view  of  the  future  of  aviation.  He  attacked  these  optimisms 
one  by  one  and  presented  logical  arguments  backed  with 
figures  in  answer  to  them. 

As  for  the  possibility  of  everyone  owning  and  flying 
his  own  plane,  the  average  citizen  is  not  capable,  either 
ph\'sicall\-  or  mentally,  of  learning  to  operate  a  plane  witli 
the  ease,  dexterity,  and  safety  with  which  he  has  mastered 
the  automobile.  It  is  the  speakers'  opinion  that  the  effi- 
ciency of  our  airplanes  will  have  to  be  increased  far  above 
their  present-day  figures  if  they  are  to  very  seriously  compete 
with  the  railroads,  which  can  move  a  hundred  car  train  with 
only  one  engine,  on  an  economical  basis.  Probably  the  most 
tangible  problem  in  connection  with  the  conr'ng  of  a  vast 
aviation  expansion  is  the  problem  of  landing  fields  and  main- 
tenance equipment.  Although  it  takes  a  relatively  short  time 
to  get  from  Cleveland  to  Chicago,  for  example,  it  takes 
(Contiiiucii  on  Page   16) 
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engineered  at  Western  Electric 


IN  a  split  second  this  enemy  plane 
will  be  blasted  from  the  skies  by 
a  shell  from  one  of  our  anti-aircraft 
guns. 

How  is  it  possible?  Just  think  of 
the  mathematical  problems  in- 
volved in  hitting  a  plane  going  300 
miles  an  hour  20.000  feet  up  .  .  .  when  it  takes  the  shell 
15  seconds  to  get  up  there  and  in  that  time  the  plane 
has  gone  more  than  a  mile!  Besides,  the  shell  curves  in 
its  flight.  Wind  blows  it.  Gravity  pulls  on  it.  Even  the 
weather  affects  its  velocity. 

The  greatest  mathematician  could  never  solve  these 
problems  in  time  to  hit  the  plane.  But  engineers  at  Bell 
Telephone  Laboratories  and  Western  Electric  have  de- 
signed and  produced  a  Gun  Director — an  electrical  brain 
—that  solves  them  instantly! 

It  plots  the  plane's  height  and  course — continuously 
matches  the  curved  path  of  the  shell  to  the  path  of  the 
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plane  so  the  two  will  meet.  It  aims  the  guns— even  times 
the  fuse  to  explode  the  shell  at  the  exact  instant. 

Putting  the  3.300  parts  of  this  electrical  brain  into  pro- 
duction called  for  the  development  at  Western  Electric 
of  many  special  tools,  machines  and  manufacturing 
methods.  Mechanical,  electrical  and  industrial  engineers 
cooperated  with  chemical  and  radio  engineers  in  this 
work. 

Making  the  electrical  Gun  Director  is  just  one  of  many 
interesting  assignments  in  Western  Electric's  vast  war 
production  job. 

Till  the  Inst  enemy  plane  is  knoched 
down,  buy  all  the  Ifar  Bonds  you  can! 


^  Western  Electric 


IN    PE»C£...SOUBCE    or    SUPPIT   FOR  THE    BELL  STSIEM 
IN    «AR...  ABSENAL    Of    COMMUNICATIDNS    EQUIPMENT. 
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Because  of  their  sturdy 
tonstruction  Lufkin  mi- 
crometers stand  up  well 
under  constant  use.  Be- 
cause of  their  design 
they  are  easy  to  adjust 
and  easy  to  read.  See 
them  at  your  dealer's 
and  write  for  complete 
catalog. 


'UFKIN     1P^ 


SAGINAW,     MICHIGAN      ■      NEW     YORK     CITY 

TAPES   •    RULES   .    PRECISION   TOOLS 


(Contiiimd  frrjnt  Page  14) 

as  long  to  get  from  downtown  Cleveland  proper  from  the 
airport,  as  it  did  to  make  the  trip  between  the  two  cities,  and 
since  the  airports  will  have  to  be  on  the  edge  of  a  town 
where  there  is  sufficient  room  to  maneuver  a  plane  for 
a  landing,  provision  will  have  to  be  made  for  the  efficient 
handling  of  passengers  and  freight  at  the  air-depot  itself. 
Though  this  problem  may  seem  rather  small  in  comparison 
with  others  which  arise,  it  is  a  typical  e.xaniple  of  the  "bugs" 
which  show  themselves  when  serious  thought  is  gi\en  to 
the  prediction  of  aviation  e.xpansion. 

These  are  only  a  iew  of  the  problems  re\iewed  by  Pro- 
fessor Fahnestock.  Following  the  formal  part  of  the  address, 
a  discussion  period  was  held  at  which  time  the  various  stu- 
dents and  faculty  members  present  brought  up  questions 
which  had  arisen  in  their  minds  and  were  of  interest  to 
them. 


Tech 


nocrac 


ked 


Hardboiled  Captain:  "\  our  name?" 
ASTP:   "Jones,   sir." 
Captain:    "Your   age?" 
ASTP:  "Twenty-four,  sir." 
Cap:  "Your  rank?" 
ASTP:    "I    know   it.   sir." 

Lew:  "Do  you  know  who  was"  the  greatest  ga:nblci 
that  ever  lived  ?" 

Ed:  "No,  who  was  it?" 

Lew:  "Lady  Godiva.  Sho  put  everything  she  had  on 
a  horse." 

And  the»  there's  the  o;ie  about  the  Scotsman  who  called 
up  his  sweetheart  to  find   out  what  night  she  was  free. 
-»■     -*     *     « 

Soph:  "You're  not  living  at  the  fame  boarding  house 
any  more,   are  you?" 

!■  rosh :  "No.  I  stayed  five  Vv-eeks  and  then  lound  out 
they  had   no   bathtub." 

-:::-       -S;-        S-        » 

And  then  there's  the  engineer  who  walked  into  a  bar 
optimistically  and   walked   out  misty  opticalh. 

*  *     *     « 

1st  P.E.  Student:  "How'd  you  come  out  witli  your 
jiu-jitsu  les.on  yesterday?" 

2nd:  "Swell!  I  surprised  the  instructor.  1  jumps  at  him 
like  this,  twists  his  arm  like  this,  grabs  him  by  the  neck  like 
this  and  before  he  knew  what  hit  him — I   was  flat  on    niv 

back." 

•»      «      «      -s 

David:  "I   cant  see  what  keeps  girls  from  freezing." 
Elly:   "You're  not  supposed  to." 

*  *     »     «- 

^L'lry  had   a  little  lamb 
She  tied  it  to  a  heater 
Every  time  he  turned  around 
He  burned  his  little  seater 

«     *     *     -» 

Rosie  and   Gertie  were  working  in  a  Defense  Industry. 

Gertie   to  Rosie:  "Know  what  I'm  doing  now,   Rosie?" 

"No,  what?" 

"I'm  working  in  inspection  using  a  micrometer." 

"What's  them?" 

"Oh.  you  use  them  to  measure  things  with.  I'm  measur- 
ing   to   one   ten   thousandth   of   an    inch.  " 

"Gee,  that's  close.  How  man\'  ten  thousandths  in  an 
inch  ?" 

"I  don't  know,  but  there  must  be  millions." 


OPEN  LETTER  TO  THE 

FACULTY  &  STUDENTS  OF  ILLINOIS: 

The  Welcome  Side  of  the  White  Line's  Door  Mat  is  just  aching  to  have 
you  step  on  it  by  using  our  many  services  —  ail  good — for  25  years  we 
have  been  inspired  toward  a  better  Laundry  and  Dry  Cleaning  institution 
by  living  in  the  shadow  of  this  truly  great  University.  May  we  serve 
you,  too? 

WHITE  LINE  SERVICES 


PHONE 
4206 
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Plastics  Will  Mean  Better  Homes 


. . .  and  more  of  them! 


Even  today,  plastics  men  can  vision  a 
liathroom  with  practically  everything  in 
it  made  of  plastics  or  containing  plastics 
in  some  form.  Imagine  such  a  bathro<ini, 
costing  less  to  manufacture,  to  ship,  ami  to 
install,  dehvcred  as  a  unit  to  your  humcl 

The  raw-  materials  to  make  better  homes 
with  more  bathrooms  and  finer  kitchens 
come  true  are  in  existence  today  ...  in 
V I  >  VLITE  and  Bakeute  resins,  and  plastics 
made  from  tlicm. 

Bakelite  resin-bonded  plywood,  like 
that  from  wliich  planes  and  torpedo  boats 
are  made,  can  be  used  to  make  floors, 
walls,  ceilings,  and  furniture. 

The  t^-pe  of  plastic  film  used  in  water- 
proof, chemical- resistant  fix>d  bags  and 
rifle  covers  can  be  fabricated  into  mildc>\  - 
prix>f  shower  curtains.  \  INYLITE  resins  can 
also  be  made  into  rot-resistant  floor  cov- 
erings that  can  be  %ialked  on  millions  of 
times  uilliuut  shouing  appreciable  wear! 

Our  engineers  know  from  the  record  of 
Vixylite  plastic -coated  life  raft  sails, 
sleeping   bags,   and    life   preservers,    that 


ViNYLlTE  plastics  and  compounds  can  be 
used  in  the  future  to  bring  you  Mall  cov- 
erings, window  curtains,  and  furniture 
finishes  that  will  outlast  anything  now 
available. 

L  nder  heat  and  pressure,  Vinylite  and 
Bakelite  plastics  can  be  molded  into 
numberless  useful  forms.  Experience  gained 
in  molding  war  equipment  will  help  to  bring 
you  such  tilings  as  molded  plastic  furniture 
M  hich  ^>  ill  be  lighter,  easier  to  move,  easier 
to  keep  clean! 

Spun  plastics  made  from  vinyl  resins 
are  resistant  to  rot.  Right  now,  such  plas- 
ties are  used  for  making  jungle  hammock 
ropes  and  vital  chemical  filters.  They  also 
can  be  fas'.iioned  into  draperies,  upholstery, 
stockings,  and  other  articles  of  clothing 
...sun-proof,  ^^•ater-proof,  and  moth-proof! 

Vixy'Lite  and  Bakelite  resins  and  plas- 
tics, and  many  new  techniques  for  using 
them,  are  peacetime  research  achievements 
of  Carbide  and  Carbon  Chemicals  Cor- 
poration and  Bakelite  Corporation, 
both  Lnits  of  I  CC.  Fabricators  coiiverling 
the.se  raw  materials  into  finished  articles 
are  making  flieiu  mean  more  and  more  to 
vou. 


MORE  BEAUTY!  New  tt-ashable -water  paints 
based  on  BaKELITE  rosins,  will  bring  new 
beauty  to  homes.  These  paints  are  inexpen- 
sive .  .  .  and  eas\-  Co  applvl 


LESS  EXPENSE!  Use  of  BaKELITE  molding 
plastics  in  making  washing  machines,  refrig- 
erators, and  many  other  household  devices 
and  fixtures  can  mean  lower-priced,  longer- 
lasting  equipment  for  you. 


LESS  WORK!  Easier  cleaning  of  plastic- 
treated  walls,  ceilings,  and  floors.  Plastic 
furniture  and  upholstery  that  are  easier  to 
keep  clean.  Yours  in  tbc  future! 

BUY    UNITED    STATES    WAR    BONDS 
AND    STAMPS 

UNION    CARBIDE     AND     CARBON     CORPORATION 

30  East  42nd  Street       Qai       New  York  1  7,  N.  Y. 

Principal  I'liits  in  the  I'liitcd  States  and  their  Products 

ALLOYS    AND    METALS  CHEMICALS  INDUSTRIAL   CASES    AND    CARBIDE  PLASTICS 

Elerlro  >ti-tallur=iral  Company  Carbide  and  Carbon  ChemicaU  Corporation  The  Linde  Air  Product-s  Company  Itakclito  Corporation 

Ilaynes  Slellile  Company  ELECTRODES.  CARBONS    AND    BATTERIES  The  Ox<.eld  Railroad  Service  Company  Plastics  Division  oC  Carbide  and 

United  States  Vanadium  Corporation  National  Carbon  Coni;.anv,  Inc.  Ihc  Prcs:-0-Ltlc  Company,  Inc.  Carbon  Chemicals  Corporation 


JOE  aENKS 


f  /  OSEPH  JENKS  labored  for  immediate  results  rather  than  distant  glory 
(^  when  he  made  the  dies  for  America's  first  coin,  the  "pine  tree  shilling", 
but  he  did  much  more  than  that. 

This  is  the  300th  year  for  the  clumsy,  crude,  cooking  pot  which  Joe  Jenks 
designed  and  pulled  from  his  sand  mold  and  which  still  exists,  the  prized 
possession  of  the  Hudson  family  in  Lynn,  Massachusetts.  That  pot  is  the 
first  iron  product  made  in  America.  Of  American  iron,  it  is  the  first  product 
of  America's  first  successful  blast  furnace.  It  is  a  pot  full  of  American  firsts. 

It  was  in  1644,  on  a  bank  of  the  Saugus  river  midway  between  Salem  and 
Boston,  in  Massachusetts  Bay  Colony,  that  "a  guy  named  Joe"  produced  this 
three  pound  pot  that  boiled  over,  in  1943,  into  more  than  one  hundred  mil- 
lion tons  of  steel,  a  single  year's  output  of  the  world's  largest  enterprise, 
the  American  steel  industry.  Last  year,  the  American  iron  and  steel  industry 
employed  over  625,000  men  and  women,  and,  with  these  men  and  women, 
paid  over  $700,000,000  in  taxes.  These  steel-workers,  with  the  steel  and  taxes 
to  make  more  steel,  are  a  main  reliance  of  those  other  men  and  women  who, 
on  foreign  battle  fronts,  are  giving  all  to  preserve  a  way  of  life  that  is  its 
own  reward. 

With  understandable  pride,  The  Harrisburg  Steel  Corporation,  with 
over  ninety  years  of  know-how  in  steelmaking,  is  producing  in  ever-increas- 
ing volume  products  of  war  and  will  continue  to  produce  in  the  coming 
days  of  peace  seamless  and  drop  forged  steel  products  that  include  seamless 
steel  cylinders,  liquefiers,  pump  liners,  couplings,  drop  forged  steel  flanges, 
coils  and  bends  and  other  products  to  the  specifications  of  customers  who 
range  from  the  smallest  to  the  largest  user. 


HARRISBURG  STEEL  CORPORATION 

HARRISBURG,  PENNSYLVANIA 


FIGHTING   FORCES 

STANDARDIZE  AIRFIELD 

LIGHTS 

Airport  marker  lights  used  to  mark 
airport  boundaries,  wind  cones,  runway 
approaches  and  airway  obstructions  — 
twelve  kinds  on  all — are  made  by  about 
twenty  manufacturers.  Formerly  each 
manufacturer  had  his  own  design  and 
each  lamp  was  different,  making  it 
necessary  for  tht'  Arni\'  and  Navy  to 
stock  and  assemble  many  parts.  To  sim- 
plify this,  the  two  services  have  adopted 
a  single  standard  marker  light,  consist- 
ing of  several  standardized  parts  from 
which  any  of  the  twelve  different  lamp.; 
can   be  made. 

Each  company's  parts  are  interchange- 
able with  those  of  another — even  screw 
lengths  are  identical.  Each  part  has  but 
one  function,  so  it  is  impossible  to  as- 
semble a  lamp  to  give  an  incorrect 
signal.  Four  types  of  light  sources,  325 
and  1020  lumen  (series)  together  witli 
40  and  100  watt  (multiple)  have  the 
same  bulb,  same  base,  and  same  light 
center.  In  accomplishmg  this  standard- 
ization, Westinghouse  engineers  elimi- 
nated   thirty-six  parts. 


EDITOR  LEAVES 

1  his  issue  sees  the  departure  of  the 
retiring  editor,  Harold  Schick,  who  is 
graduating  with  the  February  class,  and 
who  is  planning  on  attending  the  L'ni- 
versity  of  Minnesota.  Jack  Wilkinson, 
busy  man  on  the  editorial  staff  will  be 
at   the  controls  for  the   February  issue. 

The  business  manager,  Chris  Kaca- 
lieff,  is  also  graduating  this  term,  but 
will  be  on  campus  as  a  research  assistant 
and    will    continue    in    his    position. 


Who  was  the  cleverest  inventor? 

Edison.  He  invented  the  phonograph 
so  that  people  would  stay  up  all  night 
to   use  his  electric  light   bulbs. 


"Here's  one  Luther  Hurbank  didn't 
try,"   said   the  co-ed   as  she  crossed   her 

legs. 

*  ■%     * 

A  new  musical  comedy  came  to  town. 
The  billboards  read:  "Fifty  beautiful 
girls.  Forty-five  gorgeous  costunu's." 
Ten  men  were  killed  in  the  rush  for 
tickets   for   the  opening  performance. 

^!        it:-        ^- 

Doctor:  "Have  you  any  pinsical  de- 
fects ?" 

Draftee:   "Yessir.    No   guts." 

*  »      * 

IVIanv  an  argument  is  soimd  —  just 
sound. 
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LEARN  TO   KNOW  YOUR   BEARINGS   NOW 

XOU  may  not  get  into  this  war,  but  there  will  be  another  tough 
struggle  awaiting  you  when  Victory  has  been  won  and  the  job  of  recon- 
struction begins.  You  probably  will  graduate  right  into  the  midst  of  the 
most  severe  competitive  situation  our  country  ever  has  known. 

Then,  as  a  full-fledged  engineer,  you  will  have  the  responsibility  of  keep- 
ing your  company's  products  ahead  of  those  of  competitors  by  giving  them 
greater  speed,  precision  and  endurance;  lower  operating  and  maintenance  costs. 

That's  where  your  specialized  knowledge  of  Timken  Bearing  design  and 
application  will  pay  dividends;  for  you  will  be  in  position  to  meet  any  and 
every  bearing  condition  with  complete   protection   against   friction;    radial, 

thrust    and    combined    loads;    and    misalignment    of 

moving  parts. 


TIMKEN 

TRADEMARK   REG.   U.   S.   PAT.   OFF. 

TAPERED  ROLLER  REARIHGS 


Begin  to  acquire  that  knowledge  now — while  there  still 
is  time.  Timken  engineers  will  be  glad  to  help  you. 
The  Timken  Roller  Bearing  Company,  Canton,  Ohio. 
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RESEARCH     AND     ENGINEERING     KEEP     GENERAL     ELECTRIC     YEARS     AHEAD 


POWER  ON  THE  RUN 

POWER  plants  that  gee  around  on  railway  cars  have  been  built  by 
General  Electric  for  the  Navy's  Bureau  of  Yards  and  Docks. 
Each  plant  consists  of  a  three-car  unit  comprising  a  complete  10,000-k\v 
steam-electric  generating  station  and  can  supply  power  quickly  for  any  of 
the  Bureau's  manv  projects.  Engineers  estimate  that  these  power  plants  can 
be  "put  on  the  line"  within  24  hours  after  they  are  shunted  on  to  a  siding. 
Although  the  units  in  themselves  are  unique,  the  apparatus  involved  is 
of  the  same  tvpe  used  in  regular  central  station  and  industrial  power  plant 
installations  throughout  the  country. 


MACHINE  OF  MERCY 


A  HYBRID  electric  washer  and  water  heater,  de- 
vised by  G-E  workers,  speeds  and  improves  the 
Sister  Kenny  treatment  of  infantile  paralysis.  This  treat- 
ment employs  the  application  of  hot  damp  packs  to  the 
patient  to  relieve  pain  and  reduce  muscular  spasms,  and 
the  washer  provides  an  improved  way  of  heating  and 
wringing  the  heavy  woolen  cloths  used. 

In  the  bottom  of  the  tub,  which  does  not  have  an 
agitator,  is  a  Calrod  immersion  heating  unit  that  can 
bring  the  water  to  a  boiling  point,  permitting  the  use 
of  the  machine  for  contagious  cases. 


TEMP-TURB 

A  G-E  engineer  has  ironed  out  the  problem  of  tem- 
perature control  and  windshield  defrosting  in 
planes.  His  solution  is  an  ingenious  application  of  the 
bimetallic  thermosensitive  element  used  in  automatic 
household  irons. 

This  device,  called  the  Temp-Turb,  which  regulates 
air  temperatures  for  cabin  warming  and  windshield 
defrosting,  is  now  being  installed  in  Havoc  A-20  bombers. 

The  operation  of  the  Temp-Turb  requires  no  external 
source  of  power  other  than  that  obtained  from  the 
velocity  of  air  flowing  through  it,  on  the  windmill 
principle. 


Htar  the  General  Electric  radio  programs:  "The  G-E  Al/-girl  Orchestra"  Sunday  10  p.m.  ElVT,  NBC— 
"The  World  Today"  news,  every  weekday  6:4i  p.m.  EWT,  CBS. 

GENERAL^  ELECTRIC 

192.000  ,mplc,„s  of  It,  G,n,fai  E,',.<r.c  Ompanj,  an  ,„  li.ir  -A,  fr.i.ti/ij  war  J«J/  a„d  luyi^i  .r/r  ..  -„II„n  JolUri  ./  H'^r  B.-,di  ,ff<  u,,i  «  ta,t,r  ..rrwT. 
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NAVY  SEABEES 
FIBER  GLASS 


GOLD  STAR 
ENGINEERS 


HIGHWAY  CONFERENCE 


COVER    .    .    .    The    Junior    Prom 
Queen  and  Her  Court 


stablished    1885 


Member  E.C.M.A. 


When  the  hghts  go  on  again  in  Grigoriopol 


Three  short  years  ago  Grigoriopol  was  a  thriving 
city  of  the  Russian  Ukraine.  Today  it  is  a  scene  of 
desolation  .  .  .  victim  of  ravaging  Hitlerite  hordes. 
But  some  day — soon  we  hope — lights  will  go  on 
again  in  Grigoriopol,  and  in  other  Allied  cities  now 
under  the  Nazi  heel. 

When  that  time  comes . . .  thanks  to  a  neiv  idea  in 
viodern  zvarjare  . . .  emergency  electric  fozver  zvill  be 
available  to  revitalize  industries  in  war  torn  cities — 
immediately  after  they  are  retaken  fro7n  the  enemy. 

This  new  idea — a  self-contained  power-traix — 
has  now  been  made  a  reality  by  the  engineering 
brains  and  skill  of  Westinghouse. 

Ten  of  these  power-trains  are  now  being  built 
by  Westinghouse  for  use  by  the  United  Nations  .  .  . 
each  a  complete  5000  kw  power  house  on  wheels, 
big  enough  to  serve  a  community  of  15,000. 

Each  POWER-TRAIN  cousists  of  8  cars.  Ingeniously 
assembled  in  these  cars  are:  a  5000  kw  steam  turbo- 


generator, boilers,  power  stokers,  boiler  feed  pumps, 
air-cooled  condensers,  auxilian,'  Diesel  engine,  living 
quarters  for  the  crew — even  conveyer  equipment 
for  handling  coal  which  will  be  mined  locally  for  fuel. 

Because  cooling  water  is  not  always  available,  air- 
cooled  condensers  are  used  to  recover,  as  water,  a 
high  percentage  of  the  exhaust  steam  from  the 
turbine. 

From  switchgear  to  turbo-generator,  each  power- 
train  is  a  complete  5000  kw  mobile  power  house, 
ready  to  go  to  work  at  a  few  hours'  notice  . . .  in  sub- 
zero cold  or  tropical  heat  of  the  desert. 

And  remember — the  same  Westinghouse  engi- 
neering brains  and  skill  that  developed  the  power- 
train  will  be  available,  after  Victor}^  to  create  and 
build  better  products  for  you. 

Westinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburgh,  Pennsylvania. 

Tune  in  John  Charles  Thomas, 
NBC,  Sundays,  2:30  p.m.,  E.W.T. 


Wfestindiouse 
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INSTANT 

RESPONSE   TO   YOUR 

TOUCH 

Not  quite  "the  world  at  your  finger- 
tips" but  certainly  a  new  servant 
with  every  filling  of  your  pen  or 
brush.  The  pen  may  be  mightier 
than  the  sword  but  to  stay  mightier 
than  your  pen,  always  fill  it  with 
Iliggins  Ink  .  .  .  you're  "master"'- 
wilh  Higgins  "instant  response  to 
vour  touch."  Send  for  a  color  card. 

HIUGinS  IJVK  (.■0.,IJVL'. 

271  a;j\th  RTr.LCT.  i(ii(i()/;nA  la,  .n.  v. 


The  international 
Standard 
Since  1880       : 


THE  FUTUREwiLL  BE  YOUR  RESPONSIBILITY! 

lea^m  ia  hnMjUL  {f044/i  /^eaAltiXfA^  NOW 


American  colleges  turn  out  good  engi- 
neers. That's  why  so  many  of  the  world's 
greatest  engineering  achievements  stand 
to  America's  credit. 

The  world  of  the  future  will  be  a  world 
of  wheels  and  wings  to  an  extent  that 
cannot  be  completely  foreseen  now.  But 
one  thing  is  sure — it  will  be  a  world 
of  bearings,  too,  for  wherever  wheels  or 
shafts  turn,  they  must  turn  on  bearings. 

It  is  not  too  much  to  say,  in  view  of 
their  present  dominant  position,  that  it 


will  be  a  world  of  Timken  Tapered 
Roller  Bearings;  for  there  is  no  bear- 
ing requirement  that  Timken  Bearings 
cannot  meet. 

So,  while  you  are  still  studying,  learn  to 
know^  your  Timken  Bearings  thoroughly 
— their  design,  application  and  potential- 
ities. Then  you'll  be  still  better  equipped 
for  your  job  when  college  days  are  over 
and  you  take  up  the  responsibilities  of 
a  full-fledged  engineer.  The  Timken 
Roller  Bearing  Company,  Canton,  Ohio. 


TIMKEN 

TRADE-MARK   BEG     U     S.   PAT     OFF 

TAPmO  ROLLER  BEARIHGS 
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Looking  at  the  future 
through  a  little  iron  bowl I 


1)  This  little  iron  bowl  helped 
shape  the  pattern  of  industry  to- 
day; it  holds  the  key  to  much  of 
the  progress  that  is  to  come.  For 
in  it  Dr.  E.  G.  Acheson  created  the 
first  man-made  abrasive,  silicon 
carbide,  to  which  he  gave  the 
trade  name  "Carborundum" — 52  years 
ago.  From  that  discovery  in  turn 
came  the  super  refractories  which 
opened  the  way  for  the  economical 
development  of  modern  metallurgi- 
cal processes. 


2)  For  instance,  one  of  these 
super  refractories  is  vitally 
important  to  the  process  by 
which  our  huge  naval  and  coast 
defense  guns  are  annealed 
under  closely  controlled 
onditions. 


3)  To  withstand  other  speci- 
fic service  needs  covering  a 
wide  range  of  conditions  over 
65  varieties  of  Carborundum 
Brand  Specialized  Refracto- 
ries are  available.  Used  in 
furnaces,  kilns,  retorts  and 
refining  equipment,  they  are 
helping  to  speed  output  of 
thousands  of  war  essentials. 


r'-vf  ':«i^ 


4)  After  the  war,  these  super  re- 
fractories will  help  produce  new 
and  better  materials.  When  you 
encounter  a  refractory  problem  in 
the  field,  remember  Carborundum 
Refractory  Specialists  stand 
ready  to  help  you  solve  it.  The 
Carborundum  Company,  Perth  Amboy, 
New  Jersey. 
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CARBPRUND\m 


PRODUCTS 


Carborundum  ie  k  reK>sterei1  trade-mark  of  and  in- 
dicates manufHc-ture  by  The  Carborundum  Company 
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The  Navy .  .  . 

SEABEES 


By  LT.  W.  K.  TRIMBLE 
G.E.G.,   U.S.N.R. 


The  Seabees  receive  training  in  landing  tactics   (Official  Navy  Photo) 


The  Seabees  are  a  part  of  the  Navy's  Civil  Engineer 
Corps,  which,  under  the  leadership  of  V^ice  Admiral  Hen 
Moreel,  administers  the  construction  and  maintenance  of 
all  naval  shore  establishments.  Within  the  continental  L  nit- 
ed  States  this  work  can  be  done  by  civilians,  but  in  the 
theaters  of  operation,  where  bombing  raids  and  sneak 
attacks  by  a  desperate  enemy  are  an  ever  present  potentiality, 
it  must  be  carried  through  by  men  trained  and  equippeil 
not  only  to  work  but  also,  whenever  the  necessity  arises, 
to  defend  their  lives  and  the  results  of  their  labors.  These 
are  the  Seabees — construction  men  in  uniform,  furni.shed 
with  guns  and  grenades  as  well  as  with  tools  and  equip- 
ment, and  equally  adept  in  the  use  of  either. 

There  is  no  need  of  explaining  the  importance  of  short- 
bases  to  the  fighting  ships  and  aircraft  of  the  fleet.  I  nder 
the  stress  of  battle,  fuel,  ammunition,  and  other  supplies 
are    rapidly   expended,   and   must   be    replenished.    Woundi'd 


Constructing  a  pile  bent  timber  bridge  (Official  Navy  Photo) 
FEBRU.A.RY,  1944 


personnel  must  be  cared  for,  and  damaged  ships  repaired. 
All  of  this  must  be  done  on  shore,  at  bases  staffed  with 
trained  personnel,  stocked  with  supplies,  and  equipped  with 
tools  and  machinery.  The  closer  such  support  is  to  the 
actual  scene  of  battle,  the  less  time  is  lost  in  fulfilling 
these  needs.  Therefore  the  establishment  of  advance  ba- 
ses is  equivalent  to  increasing  the  number  of  ships  and 
aircraft  a\ailable   for  combat  operations. 

Pro\iding  these  advance  bases  is  the  primary  job  of  the 
Seabees.  They  build  the  Naval  Air  Bases  which  .serve 
to  bring  air  bombers  and  fighters  ever  closer  to  their  tar- 
gets. They  build  the  fleet's  fueling  bases  and  machine 
shops.  They  work  against  time  and  under  enemy  bombs 
to  unload  ships  of  their  essential  cargoes.  They  build  thi' 
roads,  the  utilities,  the  docks  and  wharfs,  the  warehouses, 
and  all  the  other  installations  needed  to  support  our  fleet 
and  air  operations.  They  have  also  been  trained  to  fight 
and  to  defend  what  they  build. 

Above  all,  the  Seabees  are  a  Naval  organization.  Much 
of  their  work  consists  of  building  advance  base  facilities 
for  the  fleet.  But  fleet  installations  nowadays  mean  air 
fields  and  hangars  as  well  as  piers  and  marine  repair 
shops.  The  Navy's  powerful  air  arm  is  strikuig  hard  .  .  . 
and  its  hidden   nests  are  Seabee  built. 

The  Naval  Construction  Battalions  are  among  the  young- 
est of  all  the  branches  of  the  armed  .services.  A  new  or- 
ganization, they  had  no  storied  tradition  when  they  began 
less  than  two  years  ago,  but  they  certainly  have  now.  It's 
a  rugged  tradition  of  adaptability,  technical  skill,  dogged 
determination,   and   flashing  courage. 

Two  \ears  ago,  the  Seabees'  authorized  strength  was 
.■),.i()(l.  Today  the  battalions  are  within  close  range  of 
their  new  goal  of  267,000  officers  and  men.  Nearly  half 
are  already  overseas;  the  remainder,  now  in  training,  soon 
will   be  on   their  way. 

The  men  who  built  the  Empire  State  building,  who 
worked  on  the  (jolden  Ciate  Bridge,  who  laid  down  the 
Pennsxlvania  Turnpike,  the  men  who  built  skyscrapers, 
bridges,  tumiels,  roads,  and  public  works  of  .American — 
these  are  the  men  who  enlisted  in  the  Seabees. 

Almost  every  Seabee  is  a  specialist.  In  civilian  life  he 
may  have  been  a  superintendent,  foreman,  or  head  of  his 
own  construction  company.  He  may  have  been  a  black- 
smith, plumber,  or  electrician.  He  may  have  repaired  au- 
tomobiles, strung  telephone  wires,  or  driven  a  heavy  truck. 
And  in  the  Naval  Construction  Battalions  he  puts  that 
skill  to  use  in  a  vital  militar\  assignment.  Each  Seabee 
battalion  has  a   place   for  men   skilled   in   59   necessary   con- 


'  *^.  / 


A  bulldozer  clearing  away  tropical  shrubbery  from  what  will  be  a  landing  field 
a  few  days  hence  (Official  Navy  Photograph) 


struction  crafts  and  trades.  The  Seabecs  have  what  is 
probably  a  higher  proportion  of  rated  specialists  than  any 
other  branch  of  the  armed   forces. 

Included  in  the  1097  men  in  the  typical  Seabee  battalion 
are  896  trained  construction  workers,  organized  into  four 
companies  of  224  men  each,  and  176  "headquarters"  men — 
draftsmen,  bakers,  cooks,  gunners,  yeomen,  storekeepers, 
barbers,  mail  clerks,  etc. — who  comprise  a  separate  head- 
quarters company. 

The  battalion's  Zl  officers  include  26  Civil  Engineer 
Corps  officers,  two  doctors,  a  dentist,  two  Supply  and 
Disbursing  officers   and   a   chaplain. 

When  two  or  more  battalions  operate  in  the  same  loca- 
tion they  are  formed  into  regiments  and  even  brigades. 

Seabee  training  is,  to  understate  it,  rigorous.  Marine 
instructors  school  the  construction  men,  most  of  whom 
already  ha\e  been  hardened  by  long  years  of  outdoor  work, 
to  defend  themselves  against  attack  from  any  quarter. 

Eight  weeks  after  they  pass  through  the  gates  of  Camp 
Peary,  Na\al  Construction  Training  Center  at  Williams- 
burg, Virginia,  these  men  not  only  are  ready  to  do  a  skilled 
building  job,  but  also,  if  necessary,  to  fight  shouldcr-to- 
shoulder  with  the  Marines  and  Army. 

This  initial  training  is  almost  entirely  military.  The 
men  are  assumed  to  be  skilled  technicians  at  the  time  the\ 
enter  the  Naval  Construction  Battalions.  What  they 
learn   now  is  how  to  be  top-flight   fighting  men  as  well. 

8 


Seabee  recruits  are  drilled  in  the  handling  of  rifles,  car- 
b;nes,  machine  guns  and  even  the  small  field  pieces.  They 
receive  instructions  in  the  use  of  the  machete,  the  wide- 
bladed  sword  with  which  Filipino  fighting  men  split  Jap 
skulls  at  Bataan.  They  are  seasoned  in  the  "kill  or  be 
killed"  code  of  jungle  fighting.  When  the  Seabees  depart 
for  "Island  X" — now  legendary  destination  of  all  Sea- 
bee battalions — they  are  ready  both  to  build  and  defend 
their  advance  base. 

As  the  first  Seabee-constructed  bases  swung  mto  opera- 
tion, existing  native  labor,  plus  whatever  naval  units  could 
be  spared  from  their  regidar  duties,  could  not  cope  with 
the  growing  port  and  stevedoring  problems  involved  in  the 
quick,  efficient  unloading  and  dispatching  of  ever-increas- 
ing quantities  of  war  material. 

At  one  time,  66  cargo  vessels  were  hing  off  a  South 
Pacific  Island,  their  valuable  cargoes  immobilized  while 
hastily  assembleil  unloading  crews  fell  further  and  further 
behind.  Meanwhile,  despite  all  possible  dispersal  tac- 
tics, the  ships  were  inviting  targets  for  the  Jap  bombers 
overhead. 

That  was  the  situation  when,  a  Seabee  "Special"  Bat- 
talion, trained  in  loading  and  unloading  war  material,  ar- 
rived and  quickh'  took  over.  Within  a  month  the  Special 
had  emptied  31  \essels ;  today  they  are  unloading  ships  as 
fast   as  they  come   in. 

( (Continued  on  I'di/f   IS) 

THE  TEGHNOGRAPH 


^ams^ 


^oors 


mfJ^l^Sk 


SlXfO^ 


\f(*r 


J: 


T  Telephone  Lab  ^  u^ontli-  ^       ^.^^^  {„eal  len„ 

""'°""     BELL  TELEr«O^E  S«T 


IFar  calls  keep  Long  Distance  lines  busy. . .  That's  why  your  call  may  be  delayed. 
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As  one  student  to  another 


Because  we  know  so  well  what  changes 
have  taken  place  on  your  campus  and  how 
tliey  must  be  affecting  your  view  of  things, 
we  would  like  to  remind  you  of  something. 

Alcoa  Aluminum  probably  means  to  you 
now  just  a  whale  of  a  lot  of  aluminum  tliat 
is  going  into  war  tools. 

But  Alcoa,  the  company,  is  people. 

And  we  have  a  long-time  goal — a  very 
human,  peacetime  goal  we  are  saving  in 
the  hope  of  sharing  with  you.  We  would 
like  you  to  tliink  of  us  as  Imagineers  in 
aluminum,  creators  of  employment  and 
higher  standards  of  living. 

Alcoa  is,  first  of  all,  a  great  collection 
of  engineering  knowledge  based  on  experi- 
ence that  goes  back  to  the  birtli  of  alumi- 
num  as  a   commercially   available   metal. 

Then,  it  is  imagination.  It  is  the  vision 
that   sees   aluminum,   not   as  just   another 


metal  to  sell  but  as  a  means  of  eliminating 
dead  weight,  or  corrosion;  as  a  means  of 
reducing  maintenance  costs  or  increasing 
output. 

The  full  significance  of  Alcoa  can  be 
summed  up  as  experience  in  the  application 
of  aluminum  to  make  more  things  available 
to  more  people.  It's  what  we  consider  the 
only  means  of  solving  the  perennial  employ- 
ment problem. 

It  requires  constant  inquiry.  Constant 
study.  Constant  co-operation  with  every 
field  of  human  effort  that  uses  metal. 

The  results  are  as  practical  a  way  of 
bringing  about  a  better  world  as  any  yet 
devised. 

We  hope,  ^vhen  we  both  return  to  the 
job  of  rebuilding  the  world,  some  of  you 
will  choose  to  do  it  with  aluminum.  That 
will  mean,  of  course,  with  Alcoa. 


A    PARENTHETICAL    ASIDE:    FROM    THE    AUTOBIOGRAPHY    OF 

ALCOA    ALUMINUM 

•  This  message  is  printed  bv  Aluminum  Company  of  America  to  help  people  to 
understand  what  ive  do  and  ivhat  sort  of  men  make  aluminum  grow  in  usefulness. 
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Tlie  future  of  . 


FIBER    GLASS 


By  J.  L.  WILKINSON,  Cer.  E.  '44 


A  coniparitively  new  product  ot  technical  research  and 
science  is  fiber  glass.  Although  not  very  obvious  the  pos- 
sible applications  of  fiber  glass,  especially  in  the  field  of 
insulation,   are  spectacular. 

To  illu.strate  the  importance  of  thermal,  electrical,  and 
.icoustica!  insulation  it  is  only  necessary  to  note  the  vast 
amounts  being  installed  in  warships,  tanks  and  planes.  Fi- 
ber glass  is  playing  an  increasingly  important  role  as  it's 
superiority  to  cork  and  asbestos,  the  two  most  widely  ac- 
cepted insulators  in  use  today,  comes  to  be  realized. 

The  origin  of  glass  fiber  is  lost  in  antiquity  but  the  first 
hint  as  to  the  manufacture  and  us?  of  such  glass  was  dis- 
covered by  archeologists  in  the  examination  of  the  ruins  of 
Tell-el-Amarna.  a  flourishing  little  village  about  2000  R. 
C. 

According  to  archeological  chemists  the  procedure  for  the 
making  and  forming  of  glass  there  was.  more  or  less,  as  fol- 
lows: sand  was  nii.xed  with  ground  up  alabaster  or  cal- 
cium carbonate  and  some  sodium  bicarbonate  and  melted. 
The  molten  glass  was  poured  out  into  long  narrow  chan- 
nels in  clay  bricks.  When  the  glass  became  hard  the  sticks 
were  extracted  from  the  mold.  This  was  glass  fiber  of  a 
crude  sort.  W'hen  used,  for  example,  in  the  construction 
of  a  vase,  the  canes  were  heated  and  softened  and  wrapped 
around  a  core  of  hard  mud.  The  whole  was  then  an- 
nealed until  the  vase  walls  became  coniparitively  smooth 
and  then  the  mud  core  was  removed. 

During  the  Renaissance  period  and  earlier.  Venetian 
glass  blowers  used  glass  fibers  for  executing  intricate  de- 
signs. His  production  methods,  though  simple,  were  con- 
siderably refined  from  those  previously  mentioned.  When 
he  had  heated  a  lump  of  glass  to  the  plastic  state  his  ap- 
prentice siezed  one  corner  with  a  pair  of  tongs  and  raced 
away  as  fast  as  he  could  run.  Needless  to  say,  this  pro- 
cess was  more  picturesque  than  efficient  but,  nevertheless, 
fibrous  glass  was  obtained.  With  the  passage  of  time  the 
\  enetian  developed  a  technique  of  gathering  the  fiber  on 
a  rapidly  rotating  wheel.  These  fibers  were  costly  and 
the  process  tedious  and  their  use  was  confined  to  novelties 
and   toys. 

(jlass,  as  we  know  it  today,  still  has  the  basic  funda- 
mental composition  that  it  had  3000  years  ago  but  we  are 
able  to  control  its  properties  by  the  addition  of  certain 
substances  which  were  luiknown  to  ancient  man.  In  the 
first  commercial  processes,  the  glass  batch  was  melted  in 
an  open  hearth  at  a  temperature  of  23O0^F.  The  molten 
ma.ss  was  further  refined,  gravitated  through  orifices  and 
drawn  into  fiber  at  a  tremendous  speed  (about  one  and 
one-half  times  the  speed  of  a  rifle  bullet).  The  long,  flex- 
ble,  interlacing  fibers  were  then  gathered  on  a  continu- 
ous belt  conveyor  as  a  white,  fluffy,  resilient  mass  of  pre- 
determined thickness  and  density.  The  diameter  of  these 
first  fibers  ranged  from  0.003  to  0.005  of  an  inch. 

Today  we  are  able  to  classify  the  various  types  of  fibers. 
There  are  five  basic  fibers  and  these  five  are  grouped  un- 
der two  headings:  Thennal  insulating  wool,  bonded  mat 
fiber,  and  air  filter  fiber  are  classified  as  icool  fibers:  Con- 
tinuous fiber  and  staple  fiber  are  types  of  ttxtilr  fiber. 
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In  botli  the  abo\e  processes  gla.ss  marbles  are  fed  into  a 
small  electrical!)  heated  furnace  and  are  melted  down. 
Textile  fiber  is  produced  when  the  molten  glass  flows  b\ 
gravitx  through  a  row  of  fine  holes  in  a  metal  die  or  bush- 
ing. In  this  manner  a  continuous  filament  is  formed  which 
is  stretched  into  very  fine  strands  and  wound  on  a  rap- 
idly  rotating  drum. 

W^ool  fiber,  filaments  four  to  eight  inches  long,  is  made 
by  forcing  the  molten  glass  through  the  holes  with  high 
-Steam  pressures. 

Both  types  range  as  low  as  0,0002_  of  an  inch  in  diame- 
ter, about  one  fifteenth  the  size  of  a  human  hair. 

Ordinary  glass  brittleness  is  replaced  by  resiliency  and 
the  tensile  strength  of  such  fiber  becomes  very  large, 
2,000,000  p.  s.  i.  An  electronic  microscope  photo  micro- 
graph at  50,000  diameters  shows  only  smooth  edges  on  the 
fibers.  At  150,000  diameters  the  same  smooth  edge  is 
revealed.  The  chemical  and  physical  properties  are  such 
that  this  material,  as  an  insulator,  is  efficient  throughout 
the  entire  range  of  temperature  from — \\2°¥  to  lOOO^F. 
Fiber  gla.ss  is  not  affected  by  the  action  of  any  commoiih 
encountered  acids  or  atmospheric  gases.  The  glass  will  not 
rot,  it  will  not  support  combustion  or  bacterial  growth,  it 
is  odorless  and  sterile.  It  remains  unchanged  in  the  pres- 
ence of  moisture.  Properly  installed  fiber  glass  insulation 
retains   these  properties  indefinitely. 

Glass  fibers  lose  some  of  their  strength  when  braided 
and  hence  are  not  suitable  for  application  involving  se\ere 
flexing.  Only  after  some  600 °F  has  been  reached  does  the 
fiber  begin  to  lose  its  tensile  strength;  at  1500°F  the  fibers 
melt.  Fiber  glass  yarns  are  two  and  one  half  times  as 
heavy  as  cotton  yarns  but  their  durability  is  much  greater. 

From  staple  fibers  cloth  and  tape  are  made.  The  fibers 
are  first  made  into  \arn  and  then  woven  into  cloth  using 
conventional  textile  machinery.  Glass  cloth  is  fire-proof, 
rot-proof,  mildew-proof,  stain-proof,  and  wrinkle-proof. 
Such  a  material  lends  itself  readily  to  new  applications. 

Electrical  wiring  and  coil  insulation  with  gla.ss  is  su- 
perior to  silk  or  other  organic  materials  and  therefore  the 
cross  section  of  a  wire  may  be  smaller  for  a  given  current 
if  glass  insulation  is  iLsed.  Tests  were  run  on  a  set  of 
coils,  exactly  alike  except  for  the  insulation,  to  determine 
the  extent  of  serviceability.  The  tests  were  so  severe  that 
the  cotton  and  silk  insulated  coils  burned  out  in  thirty 
minutes  but  twenty  nine  hours  later  the  glass  insidated 
coils  were  still  operating  efficiently.  This  is  only  one  ex- 
ample of  the  effectiveness  of  glass  as  compared  with  other 
materials. 

For  many  years  glass  wool  has  held  an  established  po- 
sition in  the  field  of  thermal  insulation  for  domestic  and 
industrial  use  and  its  qualifications  regarding  this  appli- 
cation need   not  be  discu.s,sed. 

Not  many  years  ago  an  author,  writing  a  history  of 
glass,  included  a  short  paragraph  dismissing  fiber  glass  as  a 
passing  fancy  of  the  Venetian  glass  blowers.  Little  did  he 
realize  the  myriad  of  uses  that  would  one  day  be  found 
for  it. 
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i  M   Sv/imming  Pools  ar 

A^^l  ALLIS-CHALMERS   EQUIPMENT   HELPS   FILI 


Allis-Chalmers  equipment  helps 
ki'ip  tlir  liDiiie  front  licalthy! 


ALL! 


OFFERS  EVERY  MANUFACTURER  EQUIPMENT  AND  ENGINEERING  C( 


aECTRICAL 
EQUIPMENT 


STEAM  AND 
HYDRAULIC  TURBINES 


MOTORS  &  TEXROPE 
V-SaT  DRIVES 


BLOWERS  AND 
COMPRESSORS 


ENGINES  AND 
CONDENSERS 


CENTRIFUGAL 
PUMPS 


d  Submarines. 


3NE-BUILD  THE   OTHER! 


lielpiug  to  sink  the  Rising  Sun ! 


We're  avorkixg  for  "THAT  MAN" 
(Soldier  talk  for  Uncle  Sam)  today! 
.i\Iore  than  IGOO  war  and  war-industry 
products  are  pourinij  out  of  our  j)lants... 
machines  that  help  make  everything  from 
,sul)s  and  planes  to  soldiers'  shoes. 

Allis-Chalmers  equipment  is  also  help- 
ing to  pumj)  water  to  our  cities. ..to  pro- 
duce 8  out  of  10  U.S.  loaves  of  l)read...to 
do  hundreds  of  jobs  which  are  vital  to 
the  health  and  morale  of  the  Nation. 

And  AUis-Chaliners  engineers  in  the 
field  are  helping  manufacturers  ■produce 
more,  not  ju.st  with  new  machines — but 
with  machines  now  on  hand ! 

Every  one  of  the  thousands  of  Allis- 
Chalmers  men  and  women  is  working  all 
out  for  Victory — and  every  one  is  gaining 
])roduction  experience  wliich  will  be  in- 
valuable to  the  Nation  in  the  IVacctime 
rebuilding  program  which  must  follow! 

ALLis-Cn.\.LMERS  Mfg.  Co. .Milwaukee,  Wis 


-£4  "--i^kSsSl  'e^MSdi.::^:niisJ^ 


Allis-Chalmers  is  the  largest  supi)lier 
of  sawmill  cfiuipment  in  the  world! 


VICTORY  NEWS 


Converted  Carriers  Aid  Navy!  Ofll- 

cial  Navy  I'liolos  reveal  lliat  nuTchant 
vessels  are  rapidly  l)eiiig  converted  into 
auxiliary-air<  raft  es-orl  .slii])s  to  proteet 
convoys  from  subs  and  l)<)mi)ers.  On  some 
ships  already  converted  a  great  variety  of 
A-C  e(iuipment  has  been  installed — in- 
eluding  main  jiropulsion  turbines,  auxiliary 
generating  sets,  condensers,  centrifugal 
pumps,  motors  and  control. 


Handbook 
for 

Wartime 
Care  of     .^ 
|Cenfrifuja/|"--| 
Pumps 


JUST 

OFF  THE 

PRESS 


Contains  No 
Advertising 


FREE!  Write  for  your  copy  of  this  centrif- 
ugal pump  maintenance  guide!  Jam- 
packed  with  practical  suggestions  —  new 
ideas  you  need  today!  This  valuable  new 
booli  belongs  in  yo^ir  teelmieal  librarj! 


A-C  equipment  puts  rivers  to  work  — 
supplying  power  for  the  war  effort! 


New  "Electro-Cooler"!  Vitally  need- 
ed increases  in  power  transformer  capac- 
ities can  now  be  obtained  quickly  with  a 
new  system  of  forced-oil  cooling  that  saves 
H.'iTo  in  critieal  war  materials  on  new  trans- 
formers. 

This  new  Allis-Chalmers  cooling  imit, 
called  the  "Electro-Cooler,"  will  step  up 
capacity  of  transformers  already  in  ser- 
vice by  about  i20  to  OO'^c. 

This  new  imit  makes  the  foreed-oil  sys- 
tem of  cooling  transformers  highly  practi- 
cal  l>ecau.se  it  is  built  compact,  factory- 
assembled  and  factory-tested  at  high  pres- 
sure to  minimize  the  possibility  of  future 
maintenance.  If  transformer  has  radiator 
valves,  the  unit  can  be  removed  without 
draining  transformer  oil  and  ])arts  can  be 
replaced  without  delay  in  transformer  op- 
eration. 


FOR  VICTORY 
Buy  United  States  War  Bonds 


L   i 


WE  WORK  FOR     1 

VICTORY  ^ 


OPERATION  TO  HELP  INCREASE  PRODUCTION  IN  THESE  FIELDS... 


i      WE   PLAN    FOR 

^   PEACE 

-  '^     ^ 


FLOUR  AND  SAW 
MILL  EQUIPMENT 


CHEMICAL  PROCESS 
EQUIPMENT 


CRUSHING,  CEMENT  & 
MINING  MACHINERY 


BOILER  FEED 
WATER  SERVICE 


POWER  FARMING 
MACHINERY 


■  industrial  TRACTORS] 
&  ROAD  MACHINERY 


Gold  Star  Engineers 


Since  the  War  began  in  December  of  1941  many  brave  lllini  have  gone  to 
battle  against  the  common  enemy  of  democracy  and  the  American  way  of 
life.  The  tempo  of  the  War  has  been  ever  increasing  in  crescendo  as  the 
Allies  have  thrown  off  their  protecting  cloaks  of  defense  and  donned  new 
and  stronger  battle  dress  —  offense.  These  powerfully  aggressive  actions 
have  caused  the  Axis  nations  to  begin  to  tremble  and  lose  faith  in  their 
leaders.  Spearheading  the  great  offensive  in  both  production  and  combat 
has  been  the  role  of  the  American  people. 

The  University  of  Illinois  has  given  of  its  greatest  men  to  the  conflict. 
All  have  gone  into  battle  imbued  with  the  spirit  of  the  fighting  lllini,  a  few 
have  not  returned.  It  is  these  men  to  whom  we  wish  to  pay  tribute.  Their 
gallantry  and  valor  in  the  face  of  the  enemy  is  unsurpassed  and  we  who 
remain  stand   humbly  in  their  memory. 

The  Gold  Star  heroes  on  the  opposite  page  are  ail  engineers,  alumni  of 
the  U.  of  I.  This  group  of  men  is  but  the  lesser  number  of  those  engi- 
neers who  have  given  their  lives  in  the  defense  of  their  country.  Many 
more,  with  different  names,  but  struck  with  the  same  high  ideals  and  cour- 
age have  gone  with  them  to  their  deaths. 

Every  engineer,  every  alumnus  of  the  U.  of  I.,  has  pledged  himself  to 
avenge  the  death  of  those  who  have  gone  before  him  and  they  may  rest 
untroubled  in  the  assurance  that  the  day  of  victory  will  come  and  that 
they  have  not  died  in  vain. 


Ens.  D.  H.  Anderson  '43  Lt.  R.  K.  Babbitt  '40  R.  P  Chenoweth  '40  Lt.  V.  H.  Evans  '42 


Capt.  R.  M.  Faris  '32  Lt.  H.  W.  Fraser  '39 


Ens.  .\.  .Masle>  '44 


V 


l.t.  Leo  Malkin  '41 


Alfred  S.  Pearsall  '46  Capt.  A.  K.  Porter  '37  Lt.  L   M.  Shimeall  '39  Capt.  J.  M.  Simpson  '18 


Lt.  F.  L.  Stephenson  '40  Lt.  Marcus  M.  Sur  '42  Capt.  C.  H.  Webb,  Jr.  '38  Lt.  A.  A.  Wojcik  '40 


We  can't  write  your  thesis 


.  .  .  hut  the  information  on  electrical  wires 
and  cables  contained  in  our  Bulletin  OK- 
1011  is  valuable  to  every  engineering  stu- 
dent. It  contains  a  handy  "Selector  Chart" 
which  will  enable  you  to  quickly  determine 
the  proi)er  type  of  cable  and  insulation  to 
use  for  a  specific  application.  Other  chap- 
ters include  recommended  types  of  insula- 
tion—  conductor  strandings  and  designs  — 
protective  coverings  for  various  conditions 
and  other  valuable  information:  all  impor- 
tant data  to  have  available.  »  >  To  get  a  free 
copy  of  this  handy  Bulletin  write  to: 


THE 


OKONITE 


COMPAM- 


j3g-  ^  r-  -r  r  tr-'"  it/re.s  4.\d  cables 

tXECVTIVE  OFFICES:  PASSAIC,  X.  J.     •     OFFICES  l.\  PRiyCIPAL  CITIt^ 


Give  them 

Extra 


.  .  .  f o  Get 
Longer  Tool  Life 

Give  tools  a  little  extra  care.  Don't 
drop  or  throw  them  loosel/  into  a  drawer. 
Keep  fine  tools  in  the  boxes  in  which  they 
are  packed  and  do  not  measure  moving 
work  or  in  places  where  a  tool  may  be 
injured  by  a   revolving  cutter. 

A  little  extra  care  from  every  tool  user 
will  increase  tremendously  the  number  of 
tools  available  and  help  at  the  same  time 
to  increase  production. 


Brown  &  Sharpe  Mfq.  Co.,  Provldtnet,  R.  I.,  U.  S.  A. 


BROWN  &  SHARPE 
TOOLS 


Highway  Conference 

The  Thirty-tir,<t  Annual  Conference  on  Highway  Engi- 
neering sponsored  by  the  Department  of  Civil  Engineering 
was  held  on  campus  February   16-18. 

The  crux  of  the  conference  lies  in  the  following  excerpt 
from  the  program.  "For  the  third  time  since  war  was 
thrust  upon  us  this  Conference  is  convening.  Two  years 
ago  our  thoughts  were  turned  to  putting  our  highways  to 
war  service.  A  year  ago  the  problems  related  to  "keeping 
them  rolling"  and  this  has  been  done  despite  many  diffi- 
culties. 

"Today  these  new  problems  are  undiminished  and  in  addi- 
tion new  ones  loom  before  us.  When  hostilities  cease  we 
must  be  ready  for  a  highway  program  that  will  far  exceed 
anything  that  has  gone  before.  Not  merely  must  the  rav- 
ages of  war  be  repaired  but  our  entire  highway  system  must 
be  o\erhauled.  enlarged,  and  improved  to  meet  the  new 
traffic  demands  that  ine\itably  will  be  placed  upon  it. 

"The  knowledge  and  experience  gained  in  times  of  peace 
have  enabled  war  construction  to  be  done  with  a  speed  and 
effectiveness  little  short  of  miraculous.  The  added  experi- 
ences and  developments  resulting  from  the  war  will  be  of 
inestimable  value  in  the  new  peacetime  program  which  will 
be  of  a  magnitude  and  to  far  higher  standards  than  ever 
before.  Sou  is  tlie  time  to  start  to  prepare  for  the  huge 
tasks  before  us." 

With  this  in  mind  the  road  engineers  convened.  The 
opening  address  was  given  by  Dean  M.  L.  Enger  after 
which  a  business  meeting  was  held.  On  the  following  days 
the  men  were  entertained  by  leading  men  who  presented 
lectures,  movies  and  slides  of  topics  pertinent  to  the  business 
at  hand.  The  conference  was  under  the  able  direction  of 
Prof.  C.  C.  Wilev. 


I.  Aroztegui,  architect  of  Montevideo.  L  ruguay,  and  at 
present  a  post-graduate  student  at  the  L'  niversity  of  Illino.s. 
is  shown  above  before  the  cameras  of  W^RGB,  General 
Electric's  television  station  explaining  his  plans  for  the  "tele- 
\ision  studio  of  tomorrow"  which  won  him  an  award  in  the 
contest  conducted  by  the  Beaux-Arts  Institute  of  Design. 
Also  included  on  the  broadcast  were  the  two  other  award 
winners,  Miss  Trevy  Wilcox  and  Miss  Helen  Ross  of  the 
I_  niversity  of  Pennsylvania. 


And  then  there's  the  one  about  the  butcher  who  backed 
into  a  meat  grinder  and  got  a  little  behind  in  his  orders. 
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...for  Rusty  Roofs 


Here  is  a  sure  remedy  to  renew  the  utility  and  appearance  of 
galvanized    roofing   sheets   that    show   a   tendency   to   rust: 


METALLIC     ZINC 


Apply  .  .  . 
PAINT 


This  truly  remarkable  paint  has  proved  its  worth 
in  many  a  practical  test.  The  rust-inhibitive  and 
preventive  power  which  Zinc  possesses  as  a 
coating  on  galvanized  sheets  is  carried  into  the 
paint  itself  through  the  metallic  Zinc  dust  in  the 
pigment.  METALLIC  ZINC  PAINT  applied  to 
metal  roofing  sheets  at  the  first  sign  of  rust  will 
completely  stop  it  for  many  years — the  durabil- 
ity of  the  paint  is  amazing. 

For  best  results,  follow  the  formula  in  Federal 
Spec.  TT-P-641  as  prepared  by  the  U.  S.  Bureau 
of  Standards. 


BUILDINGS 

Aie  Important  In 
Food  Production 

Our  country  will  be  called  upon 
in  1944  for  the  greatest  food  pro- 
duction in  history.  Industry  as  well 
as  agriculture  has  its  duty  to  per- 
form in  the  great  "Food  Fights  For 
Freedom"  program.  Many  build- 
ings, both  on  farms  and  in  indus- 
trial areas,  are  used  for  food  stor- 
age and  processing,  and  the  main- 
tenance of  these  buildings  so  as  to 
provide  safe  and  adequate  storage 
and  shelter  is  highly  important. 


^^^\. 


I  riCHTS  ^^ 


Buildings  Are  War  Equipment 
Keep  Tbem  Fit  and  Fighting 


Vs. 


Hoiv  to  Make 
GALVANIZED  ROOFING 

Last  Longer 

As  part  of  its  contribution  to  the  campaign  for  conser- 
vation of  materials  and  to  the  "Tood  Fights  For  Free- 
dom" Program,  the  Zinc  Institute  has  prepared  two 
booklets  of  special  value  to  anyone  who  desires  to  main- 
tain the  utility  and  appearance  of  galvanized  roofing 
practically  indehnitely: 

l-^'METALLIC  ZINC  PAINT" 

2-"H0W  TO  MAKE  GALVANIZED  ROOFING 
LAST  LONGER" 

These  booklets  are  being  distributed  free, 
and  a  postal  request  will  bring  copies  to  you. 

AMERICAN    ZINC    INSTITUTE 

INCORPORATED 

60  East  42nd  Street    •    New  York  17,  N.  Y 


FEBRUARY,  1944 
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((jontinttcd  from  P(i(/f  S) 

Although  many  of  the  men  in  the  Special  Battalions  had 
no  cargo  experience  prior  to  joining  the  Seabees,  careful 
training  and  an  enthusiasm  for  their  work  have  made  these 
crews   a  match   for   professional    longshoremen    at   home. 

The  Seabee  stevedores  and  longshoremen  learn  their 
trade  in  a  unique  training  school  at  Camp  Peary.  Their 
"classrooms"  are  two  land-built  training  ships,  complete 
with  all  Liberty  ship  gear. 

The  Seabees  are  also  involved  in  what  so  far  appears  to 
have  been  one  of  the  war's  "best  kept  secrets".  "Ranger" 
and  "Commando"  are  familiar  terms  in  almost  every  Amer- 
ican household.  The  public  knows  how  these  fearless  as- 
sault units  spearhead  Allied  invasion.  But  somehow  the 
spot-light  has  missed  a  group  of  men  who  often  go  into 
action  even  before  these  handpicked   forces. 

The  terrifically  dangerous  job  of  removing  obstacles  to 
landing  operations,  whether  they  are  above  water  or  below, 
before  shock  troops  hit  the  beach,  has  been  assigned  to 
Seabee  demolition  units.  The  Seabee  demolition  men  are 
all  volunteers  for  this  hazardous  assignment.  Working  in 
groups  of  five — four  enlisted  men  and  an  officer — they 
steal  ashore  in  advance  of  the  first  assault  to  blast  or  other- 
wise clear  the  way  for  the  ships  and  men  to  come. 

The  work  of  the  Seabee  demolition  units  is  essential  to 
offensive  operations.  They  did  their  job  at  Salerno;  they 
will  be  in   the  forefront  of  still   bigger  invasions  to  come. 

Almost  every  Marine  division  has  a  Seabee  detachment 
with  it.     Wearing   Marine  uniforms  and  standing  should- 


er-to-shoulder with  the  leather-necks  when  the  initial  as- 
sault is  launched,  the  Xaxy's  hard-hitting  construction  force 
often  moves  in  under  heavy  enemy  fire  to  help  take  over 
the  sites  on  which  advance  base  construction  will  immed- 
iately begin.  A  Seabee  battalion  which  continued  its  work 
on  Guadalcanal  while  taking  all  the  Japs  could  throw  at 
it  received  a  Presidential  Citation  for  its  remarkable  record. 

Still  another  specialized  cog  in  the  Seabee  organization 
is  the  Construction  Base  Maintenance  L  nit.  Each  Base 
Maintenance  L  nit  numbers  270  men  and  3  officers.  Its 
function  is  to  take  over  the  maintenance  of  an  advance  base 
already  in  operation,  thus  freeing  an  entire  battalion  for 
further  new    construction. 

New  construction  means  another  "Island  X".  And  for 
a  Naval  Construction  Battalion,  the  destination  may  be  any- 
where— a  pinspeck  atoll  in  the  South  Pacific;  a  barren  ice- 
boiuid  island  in  the  Aleutians;  a  mine-strewn  beach  in  Italy; 
perhaps  a  teeming  seaport  in  India.  For  one  of  the  first 
Seabee  Battalions,  "Island  X"  materialized  as  a  tropical 
hell-hole  that  newspaper  readers  later  identified  on  page 
one  maps  as  Guadalcanal  .  .  .  "X  '  marks  Henderson  Field. 

Henderson  Field,  started  by  the  Japs  but  taken  over 
b\  the  Seabees,  and  completed  against  a  background  of 
continuous  Japanese  air  assault,  was  one  of  the  first  and 
perhaps  the  most  famous  project  to  bear  the  Seabee  trade- 
mark. There  have  been  many  others  since  .  .  .  air  fields, 
docks,  fortifications,  military  installations  of  almost  every 
description  .  .  .  some  already  in  operation  for  many 
((^rjutiniied  on  Page  20) 
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Sheeps-foot  rollers  compact  the  earth  for  a  smooth,  level  runway  (Official  Navy  Photo) 

THE  TEGHNOGR.A.PH 


Chemistry  and  Indusfrial  Evolution 


Industry  has  been  free  to  use  its  own  resources 
for  new  developments — to  engage  in  research  — 
to  examine,  reject  or  adopt  new  ideas.  Common- 
place necessities  which  do  not  lend  themselves 
to  fundamental  change  are  improved  by  new 
production  methods  and  the  use  of  new  mate- 
trials.  This  freedom  of  action  has  kept  industry 
from  becoming  static. 

Industrial  chemistry  is  more  susceptible  to  this 


evolutionary  process  than  perhaps  any  other 
enterprise.  By  developing  new  materials,  test 
tubes  generate  fresh  energy  for  the  advance- 
ment of  industry  at  large.  From  these  materials, 
new  products  often  evolve.  There  is  no  stronger 
testimony  to  the  place  of  chemistry  in  this 
process  than  the  more  than  500  products  pro- 
duced bv  Dow — chemicals  indispensable  to 
Industry  and  \'ictorv. 


THE   DOW  CHEMICAL  COMPANY,   MIDLAND,   MICHIGAN 

New  York    •     Philodelphia     •    Washington     •     Boston    •    Cleveland     •    Chicogo     •    Si.  Louis 
Houston     •     San  Francisco     •     Loi  Angeles     •     Seottle 
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months  but  closely  guarded  military  secrets;  others  just  un- 
der way  in  jungles  where  dead  Japs,  still  unburied,  com- 
prise a  grim  and  thoroughly  unappreciative  audience. 

Seabee  construction  is  basically  a  behind-the-scenes  af- 
fair. Hut  these  tough-muscled  builders  are  ready  to  fight 
when  they  have  to  .  .  .  and  they  really  pack  a  wallop.  A 
.Marine  who  is  a  veteran  of  several  overseas  campaigns 
wasn't  fooling  when  he  said  to  a  newly-enlisted  Seabee, 
IJrother,  you  sure  picked   yourself  a    rugged  ovitfit." 

In  the  Solomons  when  the  Marines,  short  of  men,  tem- 
porarily had  to  evacuate  a  section  of  the  front  line,  the\ 
asked  the  Seabees  to  take  over  .  .  .  and  the  battling  build- 
ers held  on  for  three  days  and  nights.  At  Salerno,  when 
the  first  shock  troops  waded  in  to  the  beach,  Seabee  demo- 
lition units  already  had  exploded  their  charges  in  the  face 
of  enemy  fire,  and  other  Seabees  were  standing  up  before 
merciless  shelling  and  strafing  to  unload  more  than  10,000 
pieces  of  equipment  from  the  invasion  craft  constantly 
coming  in.  At  Rendova  a  Seabee  detachment  was  on  the 
beach  with  the  first  assault  wave.  In  the  Aleutians  and 
in  .North  Africa,  men  from  the  Naval  Construction  Hatta- 
lions  were  in  at  the  beginning  of  the  show. 

Yet  the  real  story  of  the  Seabees  is  told  not  so  niucii 
in  battle  as  in  work,  sacrifice,  and  ingenuity.  It  takes  tre- 
mendous courage  to  reach  and  hold  the  high  emotional 
peak  with  which  a  soldier  goes  over  the  top ;  it  takes  an- 
other equally  real  kind  of  courage  to  plug  along  for  a  year 
or  more  at  a  stretch  in  a  disease  infected  jungle  or  a 
storm-ridden  Aleutian  wasteland,  bra\ing  snipers'  bullets, 
shells,  and  bombs — one  battalion  worked  through  2^S 
bombings  in  240  days  and  nights — and  still  retained  the 
dogged  determination  to  get  the  job  done  as  quickly  and 
as  well  as  possible — come  what  may. 

Perhaps,  after  this  war,  it  will  be  possible  to  tell  more 
about  the  specific  installations  the  Seabees  are  now  rushing 
to  completion  .  .  .  and  when  it  is  told,  these  courageous 
builders  will  come  in  for  their  share  of  glory.  But  figiit 
now,  pounding  pulverized  coral  into  a  smooth,  safe  air 
strip  on  some  outlying  island  way-station  may  be  an  un- 
appreciated job — luiappreciated  until  that  air  field  becomes 
the  jumping  off  place  for  tomorrow's  headlines. 

The  Advance  Bases  constructed  by  the  Navy  Construc- 
tion Battalions  generally  fall  into  two  categories — those 
for  the  support  of  ships  and  those  for  the  support  of  air- 
craft. One  of  the  larger  Advance  Bases,  already  estab- 
lished, has  a  capacity  equal  to  some  of  our  smaller  contin- 
ental Navy  Yards.  Such  a  Base  is  capable  of  handling 
\o\age  repairs  and  minor  battle  damage  repairs  on  all 
cla.sses  of  Naval  vessels,  including  submarines. 

Ship  repair  bases  are  usually  provided  with  floating  dry 
docks  for  under-water  repairs.  These  are  available  in  a 
range  of  sizes  from  the  100,000-ton  Advance  Base  Sec- 
tion Dock  to  the  small  pontoon  dry  docks  of  100-ton  cap- 
acity for  PT  boats. 

By  far  the  largest  construction  job  at  Advance  Bases,  is 
the  preparation  of  airfields  for  fighters  and  bombers.  In 
extensive  areas  of  the  South  Pacific  Islands  coral  is  avail- 
able for  surfacing  these  fields  and  sometimes  it  is  found 
in  place  at  a  depth  of  less  than  two  feet  below  the  present 
surface.  In  these  cases,  it  has,  therefore,  been  possible  to 
surface  the  fields  entireh'  with  local  materials. 

More  frequently,  however,  it  is  necessary  to  surface  the 
finished  grade  with  either  asphalt,  stabilized  soil  or  steel 
landing  mat.  The  speed  of  laying  the  steel  mat  (a  field 
of  130  feet  wide  by  6000  feet  long  in  48  hours,  with  100 
men  per  shift)  is  vastly  greater  than  the  best  speed  obtain- 
able with  stabilized  soil.  The  only  danger  is  that  too  much 
will  be  expected  of  the  steel  mat  and  the  subgrade  will 
not  be  properly  consolidated  and  leveled  off.  The  steel 
mat  is  purposely  made  flexible  and  a  bearing  power  of  the 
soil   of   at  least   four  tons  per  sq.   ft.    is   nece.ssary  to  main- 
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tain  a  jiermanently  smooth  steel  plank  surface.  It  has  been 
proven  possible  in  emergencies  to  provide  landing  fields 
even  for  bombers  laying  the  mat  directly  on  a  soil  of  less 
than  one  ton  per  sq.  ft.  bearing  power.  These  fields  gen- 
erally require  consolidation  by  working  gravel  through  the 
holes  in  the  mat,  or  as  was  done  at  one  field — rolling  the 
mat  back,  scraping  out  the  soft  material  and  putting  in 
gravel. 

In  order  to  reduce  the  consumption  of  critical  materials 
and  demands  upon  shipping,  the  general  policy,  given  be- 
low,  is   followed    in   the   construction   of   Advance   Bases: 

(a)  Construction  is  temporary  and  the  extent  of  con- 
struction limited  to  essentials  only. 

(b)  As  much  material  as  practicable  is  obtained  in  the 
vicinity  of  the  new  bases. 

(c)  When  practicable,  labor,  except  skilled  supervision, 
is  obtained  locally. 

(d)  Mechanical  equipment  fiuiiished  is  limited  to  the 
bare  essentials. 

The  Construction  Battalions  have  been  successful  in  <lo- 
ing  all  classes  of  work  called  for  in  connection  witii  the 
building  of  Advance  Bases  from  Iceland  to  New  Georgia. 
They  are  not  used  in  continental  United  States,  except  tor 
purpo.ses  of  training  or  in   emergencies. 

Possibly  the  best  criterion  of  the  work  of  the  Seabees 
is  the  opinion  of  the  men  who  are  in  position  to  know  the 
facts.  A  few  such  opinions  are  cited:  In  a  letter  to  Admiral 
Moreell,  Chester  W.  Nimitz,  Admiral  of  the  U.  S.  Pacif- 
ic Fleet,  on  October  5,  1943,  wrote:  "Once  again  I  can- 
not too  strongly  emphasize  the  appreciation  which  we  all 
feel  for  the  vigorous,  cooperative,  and  imaginative  way  in 
which  you  and  your  Corps  are  helping  us  in  this  Pacific 
war.  The  Seabees  continue  to  distinguish  themselves 
wherever  they  may  be  foimd  throughout  the  Pacific  Ocean 
areas,  as  do  also  yom'  officers  of  the  Civil  Engineers  Corps." 

Lieutenant  (leneral  A.  A.  Vandegrift,  Commandant  of 
the  Marines  had  this  to  say:  "I  wish  to  commend  the  wis- 
dom that  foresaw  the  need  for  such  an  organization.  1ti 
the  war  in  the  Pacific  in  seizing  one  base  after  another, 
few  of  us  realized  the  great  amount  of  construction  whicli 
would  be  necessary.  I  do  not  know  how  we  would  have 
gotten  along  without  the  Seabees  and  trust  that  they  will 
be  participants  in  e\ery  future  operation  in  e\en  larger 
numbers   than   at   Guadalcanal." 

Captain  Edward  V.  Rickenbacker  has  this  to  sa\  :  "It  has 
been  my  good  fortune  to  see,  and  associate  myself  with, 
the  Seabee  units  of  the  Navy  throughout  the  Pacific.  With- 
out a  doubt  they  are  proving  themselves  one  of  the  most 
important  imits  of  our  Military  Forces  in  this  life  and 
death  struggle  throughout  the  world." 

In  my  opinion  the  extraordinary  success  of  the  Seabees 
has  been  due  to  two  principle  factors:  First,  the  men  con- 
tinue to  do  the  same  work  that  the)'  did  before  they  en- 
listed in  the  Navy,  and  second,  they  are  bossed  by  officers 
who  know  construction  and  speak  the  same  language  as 
the  men. 

The  purpose  of  this  brief  article  has  been  to  gi\e  \ou  a 
general  idea  of  the  activities  of  the  Navy's  Construction 
Battalions.  Their  accomplishments  during  their  brief 
life  of  only  two  years  have  been  fovmd  worthy  of  commen- 
dation by  all  ranks,  from  Marine  privates  to  commanding 
generals  and  admirals.  More  and  more  frequently,  the 
word  "Seabees"  crops  out  in  news  dispatches  as  fresh  in- 
vasions and  advances  are  launched.  With  United  Na- 
tions now  definitely  on  the  offensive,  the  frequency  of 
these  stories  can  be  expected  to  increase.  I  hope  you  will 
read  them  with  pride,  for  these  are  American  engineers 
and  construction  men,  men  of  your  kind,  who  are  making 
an  outstanding  contribution  toward  that  final  victory  for 
which   we  are  all   striving. 

(This  article  zvris  presented  as  a  speech  heforc  the 
Conference  on  Hiffhuay  Entjineeriny — Editor) 

THE  TEGHNOGRAPH 
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Zone  of  Progress 


In  an  age  of  prop-ess  in  many  fields,  no  advances  have 
been  more  lielprul  to  man  than  those  made  in  medicine  and 
suigei  y. 

One  of  the  forces  that  lias  made  it  possible  for  this  prog- 
ress to  be  rapid  is  synthetic  organic  chemistry.  This  science 
has  provided  those  who  manufacture  pharmaceuticals  with 
means  of  obtaining  many  new  chemical  materials  from  which 
to  jvroduce  new  chemical  combinations.  Synthetic  organic 
chemicals  are  priceless  raw  materials  in  the  eternal  fight  for 
health. 

Through  the  use  of  sj-nthetic  organic  chemicals,  manv 
anesthetics  have  been  developed.  The  mnnber  of  these  anes- 
thetics is  of  great  value,  since  the  physician  can  choose  one 
suited  to  the  jiatient's  needs.  This  means  less  shock  and 
greater  comfort  for  the  patient,  thus  often  contributing  to 
his  swifter  recovery. 

Manv  other  pharmaceuticals  are  made  with  the  help  of 
svnthctic  organic  chemicals.  Anti-malarial  substances,  syn- 
thetic adrenalin,  man-made  vitamins,  anti-pvretics  (to  cut 
down  fever),  many  kinds  of  sedatives,  vehicles  in  which 
drugs  are  administered,  and  solvents  used  in  extracting  drugs 
from  natural  sources  are  some  of  the  medicinal  aids  made 
possible  by  these  chemicals. 

Carbide  and  Carbon  Chemicals  Corporation,  the  Unit 
of  UCC  which  pioneered  in  the  field  of  svnthetic  organic 
chcmistrv,  has  made  more  than  160  svnthetic  organic  chem- 
icals available  in  commercial  quantities.  Many  of  these 
chemicals  are  important  in  various  ways  in  the  pharmaceu- 
tical industry. 

Pharmaceutical  mamifactitrcrs,  and  research  and  technical 
men  iit  chemical  and  allied  induslries,  are  invited  to  send  for  a 
copy  of  the  lUO-page  booklet  P-2,^^SyntlicticOrganic  Chemicals," 
tchich  technically  describes  the  properties  and  some  of  the  uses 
of  these  chemicals  in  pharmaceutical  and  other  fields. 

BUY  UNITED   STATES    WAK    BONDS  AND  STAMPS 


SAVINGS  FOR  YOU  I  Synthrtic 
ctiemicals  in  tank-rar  tinanti- 
tips  serve  as  solvents  and  raw 
materials  tliroupliout  inciiis- 
try  lo  make  more  and  belter 
things  at  less  cost  to  you. 


COLD-PROOF!  Coolant  for 
li<ini(l-cooled  aircraft  engines 
and  base  for  anti-freeze  in 
military  cars  and  trucks  ia 
ethy  iene  glycol,  an  iiupurtaut 
eynthetic  chemical. 


MAGIC  PLASTICS  I    Wonderful 

plaslii-s  that  bmk  like  glass. 
stretch  like  rubber,  and  ^^bich 
are  proof  against  water,  sini- 
ligbt.oils,  and  inan>  cbetnicaU 
are  made  from  \KS\LITK8}U- 
thelic  resins. 


MAN-MADII  All  types  of 
synthetic  rubber  require  syn- 
thetic organic  chemicals  for 
their  manufacture. Here's  hope 
for  tires  for  you  in  the  future. 


UNION    CARBIDE     AND    CARBON     CORPORATION 

30  East  42nd  Street      [HH      New  York  17,  N.  Y. 

Principal  I  Hits  in  the  United  Slates  and  their  Prodiicti 

CHEMICALS  INDUSTRIAL    GASES    AND    CARBIDE 

Carbide  and  Tarhon  Chfinit-al-  dirporation         The  Lindc  Air  Pr»>din'l?  1~«ni|iany 

ELECTRODES,  CARBONS    AND    BATTERIES  The  Oxwdd  Railroad  S.rw.-.    <  pauy 

>alioDat  Carbon  Company,  Inc.  The  Presl-O-Lite  Company,  Inc. 


ALLOYS    AND   METALS 

Elrctro  Metallurgical  Company 

Haynrs  Stcllitc  <.ompany 

United  States  Vanadium  Corporation 


PLASTICS 

Kakriite  Corporation 
Plastics  Division  of  Carbide    and 
Carbon  Chemicals  Corporation 


CUTTING  THE  STEELS  OF  WAR 


FOR  THE 


ifroduction  in  Histor(j 


^^J^'i^^iz^^s^i^r^.. 
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/n  Industry!  J'"'"''    °' 

'  the  way  car- 
bides are  helping  to  speed  pro- 
duction of  hundreds  of  parts  in 
industry  for  naval  use  is  this  job 
of  machining  cast  steel  pinion 
bearings  for  main  drives  of 
destroyers.  Cutting  at  220  feet 
per  minute,  Carboloy  tools  re- 
duce machining  time  at  least 
25%. 


In  Navy  Yards!  '^^'^l 

Yards,  too,  carbide  tools  are  a 
vital  factor  in  helping  speed  pro- 
duction. At  Portsmouth  Navy 
Yard,  for  example,  Carboloy 
tools  machine  cast  steel  frames 
for  watertight  doors  on  sub- 
marines at  speeds  100' ;  faster 
than  be<"ore.  For  this  intermit- 
tent cutting  job,  Carboloy  grade 
78-C  tools  cut  at  150-175  F.P.M.. 
.032'  feed,  with  varying  depth  of 
cut  up  to  >(i,'. 


In  Naval  Ordnance 

nf  A  f  Here  again  carbide 
riQlifS*  tools  have  a  job  to 
do — and  are  doing  it!  Typical  is 
the  milling  of  steel  breech  casing 
at  a  midwcstern  U.  S.  Naval 
Ordnance  Plant.  Carboloy  mills 
—operating  at  650  S.F.P.M.. 
7  ^  ■_>'  table  travel — eliminate  one 
milling  machine  and  two  grind- 
ers through  faster  operation  and 
better  finish  obtained. 


On  the  High  Seas! 

When  repairs  are  needed  far 
from  port — the  Navy  is  pre- 
pared! "Floating"  machine  shops 
with  modern,  efficient  equip- 
ment— including  carbide  tools  — 
are  a  standard  part  of  large 
Naval  vessels. 


In  U.  S.  Navy  Yards,  in  Naval  Ord- 
nance plants,  aboard  naval  vessels, 
and  in  all  important  plants  of  sup- 
pliers to  our  navy,  you'll  find  carbide 
tools  helping  to  speed  up  schedules — 
turning  out  the  steels  of  war! 

The  ability  of  carbide  tools  to 
machine  at  high  speeds,  produce  an 
unusually  high  quality  of  finish,  re- 
duce machine  downtime,  and  cut 
heretofore  non  -  machinable  alloys, 
has  been  put  to  extremely  good  ad- 
vantage by  those  charged  with  the 
responsibility  for  the  greatest  naval 
production  in  history. 

* 

xl/very  facility  of  Carboloy  Com- 
pany has  been  made  available  to  the 
U.  S.  Navy  in  an  all-out  program  of 
cooperation.  Carboloy  representa- 
tives from  coast  to  coast  are  on  call 
whenever  needed;  Carboloy  Train- 
ing Films  are  at  work  helping  speed 
naval  training  activities  in  the  field; 
and  the  Carboloy  Training  Course  at 
Detroit  has  trained,  and  is  continu- 
ing to  train,  key  navy  men  respon- 
sible for  carbide  tool  use  in  naval 
production. 

CARBOLOY  COMPANY,  Inc.,  Detroit,  Mich. 

Birmingham,  Ala.  •  Chicago  •  Cl«v«land  ■  Lot  Ang«l«g 

Newark  •  Philadelphia  •  Pittsburgh  •  Saottl*  •  Thorn- 

otton.  Conn. 

Canadian  Distributor:  Canadian  General  Etecttic  Co.,  Ltd., 

Terenio,  Conado.  Fertign  Distributor:  Internotionol  Generol 

Electric  Co.,  Scheneclody,  N.  Y. 
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IT'S  MAN-MADE  from  metal  and  no  big- 
ger than  a  thimble,  but  at  30,000  feet 
this  tiny  mechanism  means  life  to  our 
pilots. 

On  stratosphere  flights  it  is  this  vital 
part  of  the  Airco  regulator  which  auto- 
matically controls  the   proper  flow  of 
life-sustaining  oxygen.  As  flight  altitude 
increases,  it  in- 
s  t  a  n  1 1  y    i  n  - 
creasestheoxy- 
gen  ratio.  Like 
the    super- 


charger,  it  has  helped  to  push  up  the  ef- 
fective ceiling  at  which  our  war-planes 
may  operate  .  .  .  making  war-planes 
more  deadly  .  .  .  air  transpor>s  faster 
and  safer. 

This  high  altitude  oxygen  regulator  is 
just  one  of  many  Airco  products  which  — 
in  addition  to  Airco  welding  and  cutting 
torches  and  Airco  and  Wilson  arc  weld- 
ing equipment— are  contributing  to  the 
advancement  of  American  aviation. 

Similarly  in  every  major  industry  — 
from  shipbuilding  to  food  packing— Air 


Reduction  products  and  processes  are 
helping  to  establish  faster  and  better 
manufacturing  techniques  to  meet  the 
need  for  more  and  sturdier  war  goods. 
If  you  would  like  to  receive  our  informa- 
tive publication  "Airco  in  the  News,"  we 
shall  begladtosend 
a  free  copy.  Write  to 
Mr.  G.  Von  Alstyne, 
Dept.  C.  P.,  Air  Re- 
duction, 60  East 
42nd  St.,  New  York 
17,  N.  Y. 


SEND      FOR      FREE      BOOKLET     "AIRCO      IN      THE     NEWS' 


Air  REDiicmox 

General  Offices:  60  east  42nd  street,  new  yorx  n,  n.  y. 

In  Texas:  MAGNOLIA  AIRCO  GAS  PRODUCTS  CO.  .    General  Offices:  HOUSTON.  TEXAS 


FEBRUARY,  1944 
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RESEARCH     AND     ENGINEERING     KEEP    GENERAL    ELECTRIC    YEARS     AHEAD 


TEST  FLIGHT 

TINY  electric  strain  pages  on  the  wing  answer  one  of  many  plane-tlesign  problems.  No  bigger 
than  a  penny  matchbox,  these  gages  give  on-the-spot  readings  that  tell  the  engineers  where 
to  strengthen,  where  to  lighten  manv  of  the  plane  members.  Frequently,  the  readings  on  dials 
lead  to  a  more  efficient  design  technique  and  a  desirable  reduction  in  weight. 

.\rmed  with  the  General  Electric  strain  gage,  engineers  can  get  the  answer  to  ship,  plane,  and 
gun  design  problems  quicker  than  ever  before. 

How  deep  can  a  submarine  submerge?  How  big  a  firing  charge  will  a  gun  stand?  How  great  a 
load  will  a  roll-bending  machine  take?  The  str.iin  gage  kniuvs  tlie  answers. 


6U88i£-W£LDING 


BUBBLE,  bubble"  takes  the  "toil  and  trouble" 
out  of  welding  magnesium,  the  strong,  light- 
weight metal  derived — among  other  sources — from 
sea  water.  Magnesium  is  so  light  that  a  grand 
piano  made  from  it  could  be  lifted  by  one  man  .  .  . 
so  strong  that  its  use  in  airplane  construction  is 
desirable. 

General  Electric  has  developed  a  technique  for 
welding  this  metal  inside  a  "bubble,"  an  invisible 
one  of  non-inflammable  helium  gas  surrounding  the 
welding  arc.  By  means  of  the  bubble,  nitrogen  and 
oxvgen — which  would  otherwise  combine  with  the 
magnesium — are  excluded,  and  the  welding  con- 
ditions brought  under  accurate  control. 


200  FEET  A  MINUTE-UP/ 

A  DESTROYER  could  move  that  fast,  in  that 
direction,  if  the  world's  most  powerful  motor 
were  lifting  it. 

This  giant  direct-current  motor  is  one  of  the 
youngest  in  the  General  Electric  family  of  motors, 
it  was  recently  completed  at  the  company's  Sche- 
nectady plant,  and  has  just  been  shipped  to  Geneva, 
Utah.  It  possesses  a  maximum  of  4,100,000  pound- 
feet  torque,  thus  developing  more  turning  power 
than  any  other  motor,  either  a-c  or  d-c,  ever  built. 

At  Geneva,  it  will  be  installed  in  the  DPC  plant 
which  is  operated  by  the  Geneva  Steel  Company, 
and  will  help  roll  out  steel  for  Navy  ships. 


Hear  the  Genual  Electric  radio  programs:  "The  G-E  All-girl  Orchestra"  Sunday  10  p.m.  ElVT,  NBC- 
"The  World  Today"  news,  every  weekday  6:45  p.m.  EWT,  CBS. 


GENERAL  A  ELECTRIC 
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ly^t^      BASIC  KNOWLEDGE 
OF    MlfllV  t  N    BEARINGS 


Ttent.. 


YOU'LL   BE  A  BETTER   ENGINEER 


FOR   IT   LATER 


X  HE  new  world 
—the  world  of  the 
post-war  era  —  will 
be  a  world  of  wheels 
to  a  greater  extent  than  ever  before. 
The  development  of  new  kinds  of  pro- 
duction and  transportation  equipment, 
and  the  recreation  of  existing  ma- 
chines will  greatly  increase  the  necessity 
for  and  importance  of  bearings  capable 
of  meeting  new  conditions  of  speed,  pre- 
cision, load  capacity  and  endurance. 

Then  the  sanae  bearings  that  have  con- 
sistently and  successfully  anticipated  so 


many  revolutionary  developments  for 
more  than  three  decades,  again  will  rise 
to  the  occasion  with  the  same  versa- 
tility and  efficiency  —  Timken  Tapered 
Roller  Bearings. 

As  a  designing  engineer  your  work  will 
include  the  solving  of  many  bearing 
problems,  but  with  a  thorough  knowl- 
edge of  the  design  and  application  of 
Timken  Bearings  as  part  of  your  stock- 
in-trade  you  never  need  be  at  a  loss  for 
a  satisfactory  solution.  Begin  to  acquire 
that  knowledge  tioiv.  Timken  engineers 
will  help  you. 


THE    TIMKEN    ROLLER    BEARING    COMPANY,    CANTON,    OHIO 


TIMKEN 

TRADE-MARK   REG     U     S.  PAT     OFF 

TAPmO  ROLLER  BEARINGS 
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THIS  man  is  a  glass  chemist.  And  the 
sand  he's  working  with  is  going  to  get 
into  Adolt  Hitler's  eyes  and  hurt. 

Here's  how.  Glass,  basically  is  made  from 
sand.  And  glass  in  this  war,  in  the  skilled 
handset  American  glass  makers, is  a  potent 
weapon.  It  replaces  metals  on  many  jobs, 
metals  needed  for  killing  Huns  and  Japs. 

In  bombsights  and  fire  control  instru- 
ments glass  helps  to  rain  accurate  death  on 
the  enemy.  In  heavy  industries,  such  as  the 
explosi^'e  industry,  its  characteristic  resist- 
ance to  corrosion  speeds  powder  output. 
Glass  in  medical  and  laboratory  fields  puts 
us  and  our  allies  ahead  in  hospital  treat- 
ment and  in  vital  laboratory  developments. 

The  U.S.  is  lucky  in  having  a  well  estab- 
lished glass  industry  and  not  having  to  lean 


uponanypartof  the  outsideworld  forthis 
essential  material.  Glass  was  ready  tor  war, 
and  was  able  to  contribute  to  the  speed  rec- 
ords set  by  other  industries  such  as  gaso- 
line and  synthetic  rubber. 

It  took  a  lot  of  research  to  make  Amer- 
ican glass  the  best  in  the  world.  At  Corning 
way  back  in  peacetime,  more  than  200 
laboratory  men  were  working  steadily  on 
new  forms  ot  glass  and  new  uses  tor  this 
amazing  material.  More  than  25,000  tor- 
mulae  for  glass  were  developed.  Today 
around  2  50  ditferent  types  of  glass  are  in 
production  under  the  "E"  pennant  at 
Coming's  main  plant. 

There  are  glasses  for  example  that  ^ 
withstand  corrosive  chemicals,  that 
cannot  be  harmed  by  heat,  that  ha\'e 


high  electrical  insulating  qualities,  that 
are  extremely  resistant  to  mechanical 
breakage.  And  these  are  only  a  few  of  the 
reasons  that  engineers,  too,  consider  glass 
the  material  with  endless  possibilities  for 
the  future.  Corning  Glass  Works, 
Corning,  New  York. 
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1000   REVOLUTIONS   PER   SECOND! 

I  hat's  the  speed  of  newest  West- 
inghouse  motor,  producing  a  tool 
surface  speed  of  7,000  feet  per 
minute.  This  4  horsepower  induc- 
tion motor  has  a  rotor  only  2  inches 
long,  diameter  1 J4  inches.  West- 
inghouse  engineers  are  now  devel- 
oping a  motor  to  go  twice  as  fast. 

B'R'R'R'R'R  ...  A  polar  bear  would 
be  right  at  home  at  20°  below  zero 
in  the  Westmghouse  "igloo"  at 
East  Pittsburgh.  This  cold  cham- 
ber is  1500  times  as  large  as  the 
average  electric  home  refrigerator. 
Here,  W  cstinghouse  engineers  test 
ice-coated  circuit  breakers  and 
other  electrical  switching  equip- 
ment, to  guarantee  operation  under 
worst  winter  conditions. 

HIGH  LIFE  IS  HARD  on  carbon  gen- 
erator brushes  in  high-flying 
bombers.  Ihcy  used  to  wear  down 
to  the  pigtails  in  an  hour  or  two, 
at  30,000  feet.  Now  Westinghouse 
engineers  have  developed  a  chemi- 
cal treatment  that  keeps  the  brush 
face  lubricated  at  substratosphere 
heights.  Result:  jijty-f old  increase 
in  brush  life  . . .  enough  for  a  dozen 
raids  over  Berlin. 

EVER  SEE  A  MILLIONTH  of  an  inch.= 
Probably  you  never  will — but  the 
Electrigage  can  jeel  as  httle  as 
twelve  millionths.  Developed  by 
Westinghouse  and  Sheffield  Cor- 
poration, it  can  measure  with  a 
precision  equal  to  finding  an  error 
of  three-quarters  of  an  inch  in  a 
mile.  Infinitesimal  movement  of 
gauging  stylus  induces  a  tiny  cur- 
rent, which  is  amplified  10,000 
times. 

AIR  IS  HEAVY  STUFF  when  you  start 
pushing  it  around  at  400  miles  an 
hour.  That's  why  U.  S.  Army 
needed  a  40,000  horsepower  elec- 
tric motor  to  create  a  man-made 
hurricane,  for  testing  airplanes  in 
\V  right  Field  wind  tunnel.  It  is  the 
world's  largest  wound-rotor  induc- 
tion motor,  designed  and  built  by 
Westinghouse  engineers. 


The  above  items  are  condensed 
excerpts  from  articles  in  the  West- 
inghouse Engineer,  a  bi-monthly 
engineering  review.  Regular  sub- 
scription price — 32.00  a  year.  Spe- 
cial price  to  students — 30^. 


Chemical  analyses  —  ngA^  now! 

Above  is  the  laboratory  model  of  the  Westinghouse  mass  spectrometer, 
which  sorts  out  dissimilar  molecules  according  to  their  mass,  and  does 
it  almost  as  fast  as  j'ou  can  snap  j'our  fingers. 

The  mass  spectrometer  provides  a  new  way  to  get  the  quick,  accu- 
rate analyses  that  are  needed  to  maintain  precise  process  control.  Take 
the  synthetic  rubber  industry,  for  example.  Formerly,  five  men  took  as 
long  as  three  days  to  complete  necessary  chemical  tests  in  the  processing 
of  artificial  rubber — which  meant  that  the  results  were  often  too  late 
to  be  useful. 

The  neiv  electronic  "chemist,"  the  Westinghouse  mass  spectrometer, 
notv  makes  these  tests  in  about  15  minutes. 

For  leadership  in  the  electrical  solution  of  industry's  problems,  look 
to  Westinghouse.  Westinghouse  Electric  i^  Manufacturing  Company, 
Pittsburgh  30,  Pennsylvania. 

Tune  in  John  Charles  Thomas,  NBC,  Sundays,  2:30  p.m.,  E.W.T. 

Westindiouse 

PIAHTS  IN   25   CITIES    Q^   OFFICES  EVERYWHERE 
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CAASr  SPARK  (;AP.  By  adjusting  the 
space  between  these  two  spheres.  Westing- 
house  engineers  are  able  to  regulate  as 
many  as  75(1,000  volts  from  a  transformer 
before  they  are  applied  to  a  circiut  breaker, 
under  test  at  the  East  Pittsburgh  works 
of  the  Westinghouse  Electric  and  Manu- 
facturing Co. 
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Testing  a  reinforced  concrete  slab  highway 
bridge  under  simulated  truck  loatling  in 
Talbot  Lab.  The  strains  in  the  reinforcing 
steel  are  being  measured  in  order  to  check 
the  mathematical  analysis  of  this  t\pe  of 
bridge. — CJnt  Cniirlisy   If  estinyhoiisc. 
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ELECTRONIC    HEATING 

By  EDWARD   P.  MURPHY,  Ger.  E.  '44 


Electr()tlien)|HMitics  caiiu'  into  use  in  rhi'  hiti-  twenties. 
This  mctliod  of  proiiLicing  artificial  fevers  or  local  hi^h 
temperatures  in  luiniaiis  by  means  of  a  hif^h  frequency  cur- 
rent was  the  forerunner  of  dielectric  heating.  Induction 
heating  made  rapid  strides  in  the  thirties,  but  it  wasn't  until 
1036  when  the  Thermex  Engineering  Corporation  of  Rich- 
mond, V'irginia,  undertook  the  evaporation  of  water  from 
hogsheails  of  tobacco  by  using  a  \er\  high  frequency  current 
that  there  was  an  industrial  application  of  dielectric  heating. 
This  company  was  looking  for  a  method  of  removing  the 
moisture  in  undried  tobacco  without  taking  it  from  the  hogs- 
heads in  which  it  had  been  packed.  Their  success  led  to  the 
further  development  of  diathermy,  as  it  is  also  called.  The 
next  use  which  was  foiuui  for  diathermy  in  industry  was  the 
heat  setting  of  glue  and  plastic  bonded  phuood.  The  Fair- 
child  Company  started  using  it  for  the  iil\wood  construc- 
tion in  airplanes. 


TOP  OF 


Fig.  1 

Before  going  further  into  the  u.ses  of  high  frequency 
heating  it  might  be  well  to  con.sider  what  diathermy  is.  The 
heating  imit  acts  as  a  large  condenser,  with  the  work  to  be 
heated  located  between  the  plates  of  the  condenser  and 
acting  as  a  dielectric  (See  Figure  1).  With  ordinary  indus- 
trial currents  of  60  cycles  the  work,  or  material  being 
heated,  acts  as  a  good  dielectric.  If  the  frequency  is  in- 
crea.sed  to  from  15  to  20  million  cycles,  the  effective  dielec- 
tric resistance  drops  and  permits  enough  current  to  flow 
through  the  dielectric  to  cause  it  to  heat  up.  In  a  condenser 
the  energy  is  stored  in  the  dielectric.  The  cmrent  flowing 
through  the  dielectric  aligns  most  of  the  molecules  causing 
a  molecular  distortion.  When  the  field  collapses  or  is  re- 
versed, the  molecules  return  to  their  normal  position.  When 
this  reversal  occurs  many  millions  of  times  a  second,  the 
molecular  movement  is  extremely  rapid  and  causes  the  work 
to  heat  up.     Considering  the  following  formula: 

the  work  in  watts  varies  directly  with  the  voltage  squared, 
the  frequency,  the  capacity,  and  the  power  factor.  The 
power  factor  is  constant  for  the  material  and  the  capacity  is 
determined  by  the  area  and  thickness  of  the  work.  This 
leaves  us  to  adjust  the  heating  done  by  varying  the  frequency 
or  voltage.  Notice  that  10,000,000  cycles  per  second  with 
1000  volts  will  give  the  same  amount  of  heat  as  100,000 
cycles  sec.  at  10,000  volts.  The  (iridler  Corporation  gave 
for  a  conversion   factor  3,413  liTU  Kir.  hour.  This  could 


be  increased  with  larger  machines  and  more  efficient  circuits. 

The  counterpart  of  dielectric  heating  is  induction  heat- 
ing for  metals  or  electrical  conductors.  The  chief  differ- 
ences are  in  tiie  frequencies  and  temperatures  used.  'l"he 
ilielectric  method  takes  higher  frequencies  which  range  from 
3  nullion  to  20  million  c.\cles  per  second  with  3000  to  28,000 
\olts.  The  induction  finnace  uses  frequencies  of  600-12,000 
or  sometimes  up  to  SOO.OOO  cycles  per  second  with  200-1000 
volts.  The  lower  frequencies  are  used  for  melting,  and  the 
higher  for  surface  hardening.  With  the  dielectric  system 
the  heat  is  held  even  throughout  the  woik  unle.ss  there  is  a 
path  of  a  much  smaller  dielectric  resistance,  such  as  a  wet 
glue  line.  In  larger  pieces  where  the  thickness  is  a  multiple 
of  the  wa\e  length,  standing  waves  often  occur  giving  un- 
even heating,  l^his  tendency  can  be  prevented  by  decreas- 
ing the  frequency   anil  increasing  the  voltage. 

In  induction  furnaces  the  depth  of  heat  penetration 
varies  inversely-  with  the  square  root  of  the  frequency,  and 
with  magnetic  metals  the  depth  of  heating  is  even  less,  de- 
pending on  the  permeabilit\-.  Frequencies  approaching  those 
of  ilielectric  furnaces  are  iiseil  for  polishing  tin  plating, 
whereas  for  melting  metals,  frequencies  as  low  as  60  cycles 
per  second  are  used. 


Fig. 


Fig.   3 


In  bonding  pljwood  with  a  dielectric  heater  tempera- 
tures of  290°  F.  are  seldom  exceeded;  200-230°  is  the  usual 
range.  The  induction  furnaces  can  reach  3(iOO°  which  is 
.■ibo\e  the  melting  temperature  of  the  graphite  refractories 
commonly  used. 

( ( j(jiitiniit  d  0/1    I'tii/c   15) 
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THE  AIRCRAFT  PROPELLER 


By  J.  L.  WILKINSON,  Cer.  E.  '44 


The  propeller  is  the  means  b\  which  an  airplane  is 
driven  through  the  air.  Often  it  is  connected  directly  to 
the  motor  but  sometimes  it  is  necessary  to  employ  reduction 
gearing  in  order  that  very  high  powered  engines  can  be  used. 
I'he  propeller  can  usualh  be  classed  as  either  a  constant 
pitch,  an  ailjustable  pitch,  or  a  controllable  pitch  propeller. 

The  constant  pitch  propeller  has  been  used  successfully 
on  all  types  of  light,  comparatively  slow  aircraft.  It  would 
have  continued  to  serve  h^d  not  high  speed  airplanes  and 
supercharged  engines  become  the  order  of  the  day.  Only 
then  was  the  inadequacy  of  such  propellers  and  the  need  for 
a  variable  or  controllable  pitch  propeller  realized. 

However,  whether  constant  or  variable  pitch  the  prin- 
ciple is  the  same.  It  is  primarily  an  air  screw;  it  makes  its 
way  through  the  air  in  much  the  same  fashion  that  a  wood 
screw  proceeds  through  a  board  or  a  bolt  through  a  nut. 
While  a  wood  screw  has  only  one  pitch  the  air  screw  has 
two  pitches;  the  ycometrictd  pitch,  the  theoretical  distance 
a  propeller  would  move  forward  through  the  air  in  one 
revolution,  and  the  effective  pitch,  the  actual  forward  dis- 
tance which  a  propeller  makes  in  one  revolution.  Tlie  dif- 
ference between  these  two  distances  is  called  slip. 

The  propeller  is  actually  a  pair  of  rotating  wings,  that 
is,  it  has  airfoil  sections  very  similar  to  those  used  in  wing 
<lesign.  The  two  "wings"  are  joined  together  at  the  base 
to  form  a  hub  which  fits  onto  the  engine  crank  shaft.  The 
power  of  the  engine  is  converted  b\'  the  propeller  into  thrust 
horsepower  when  it  moves  the  air  backwards  through  it. 
This  is  in  accordance  with  Newton's  law:  for  every  fiction 
there  is  an  eciital  and  opposite  reaction.  This  useful  forward 
reaction  is  termed  /;'//.  Drag  is  the  resistance  or  torque 
which  the  engine  must  overcome.  The  most  efficient  pro- 
peller, obviously,  would  have  the  highest  lift  over  drag  ratio 
(L/D).  However,  if  such  a  propeller  were  rotated  it 
would  not  be  very  efficient  since  the  sections  nearest  the  hub 
would  be  rotating  very  slowly  compared  to  the  tip  elements. 
That  is  to  say,  at  some  point  along  the  propeller  the  velocity 
and  the  pitch  would  be  such  that  the  greatest  amovuit  of 
lift  would  be  obtained  for  the  least  amount  of  drag,  but  on 
either  side  of  this  elements  the  propeller  sections  would  be- 
come increasingly  inefficient.  At  the  hub  the  pitch  would 
be  too  small  to  create  the  same  thrust  as  the  most  efficient 
element  and  at  the  tip  the  pitch  would  be  too  great.  There- 
fore, the  propeller  blade  is  twisted  so  that  it  has  a  large 
blade  angle  and  area  at  the  hub  and  a  small  angle  and  area 
at  the  tip.  In  this  manner  every  section  on  the  propeller  is 
made  to  exert  the  same  thrust.  We  have  now  created  a  pro- 
peller that  will  operate  efficiently  at  one  certain  rotational 
velocity  of  the  propeller  and  one  certain  forward  speed  of 
the  plane.  If  these  conditions  were  to  change  the  propeller 
would  have  to  be  redesigned. 

In  general  the  plane  nuist  operate  under  four  different 
conditions  which  are:  take-off,  climb,  cruising,  and  landing. 
Under  each  condition  the  forward  speed  and,  consequenth', 
the  rotational  velocity  of  the  propeller  is  different.  In  take- 
off the  propeller  must  create  greater  thrust  than  when 
cruising.  To  do  so  it  must  rotate  faster  in  order  to  displace 
a  greater  quantity  of  air.  A  constant  pitch  propeller  must 
be  made  to  operate  efficiently  under  one  of  these  conditions 
(usually  cruising)  and  the  other  three  must  be  neglected. 
With  a  light,  slow  speed  plane  these  conditions  are  not  so 
different  that  when  the  propeller  is  constructed  to  work 
efficiently  when   cruising  that   it  or   the  engine  will   suffer 


undue  inefficiencies  when  taking  off  and  climbing. 

In  order  to  secure  the  high  speeds  of  modern  aircraft  a 
constant  pitch  propeller  woidd  have  to  be  designed  to  have 
a  high  blade  angle  and  rotational  velocity  when  cruising. 
This  design  would  be  ineffective  in  taking  off.  In  fact,  the 
plane  might  not  be  able  to  take  off  at  all  without  a  very  long 
run  and  then  the  climb  would  be  sluggish.  The  only  way 
in  which  the  handicap  could  be  o\ercome  would  be  to  in- 
crease the  diameter  of  the  propeller.  This  is  imdesirable,  to 
say  the  least,  for  this  would  increase  the  drag,  increase  the 
tip  speed,  and  make  it  necessary  to  increa.se  the  length  of  the 
landing  gear.  Hence,  the  need  for  a  variable  pitch  propeller. 
With  this  type  the  blade  angle  could  be  turned  down  at 
take-off  to  enable  the  engine  to  turn  up  its  rated  r.  p.  m. 
When  the  plane  attained  level  flight  the  engine  would  begin 
to  race  because  of  the  decreased  load  on  the  propeller  but 
by  tm'ning  up  the  blade  angle  the  enguie  would  be  held 
down  to  its  r.  p.  m. 

Another  situation  in  which  the  controllable  pitch  pro- 
peller is  a  must  is  in  the  use  of  supercharged  engines.  Motors 
are  designed  to  work  under  atmospheric  pressures  prevaihng 
on  the  earth  and  so  when  a  plane  is  flown  at  high  altitudes 
it  is  necessary  to  compress  the  air  for  carburetion  or  suffer 
a  loss  in  engine  hp.  This  is  called  supercharging  the  engine. 
If  a  constant  pitch  propeller,  designed  to  work  in  the  lower 
atmosphere,  were  used  in  the  thin  air  at  higher  altitudes  it 
would  revolve  ineffectively  causing  the  motor  to  race  with- 
out doing  an\'  work.  When  using  a  controllable  propeller 
it  is  only  necessary  to  increase  the  pitch  until  it  is  handling 
a  sufficient  quantity  of  air  to  hold  the  engine  down  to  rated 
r.p.m.  Obviously,  the  speed  of  the  airplane  is  increased 
and  the  efficiency  of  both  the  propeller  and  engine  brought 
to  maximum. 

The  first  attempt  at  a  variable  pitch  propeller  was 
techiucally  an  adjustable  pitch  propeller.  The  propeller 
blades  were  fastened  to  the  hub  with  ring  clamps  which 
could  be  loosened  and  the  blades  adjusted  to  a  new  angle 
by  a  mechanic.  The  adjustable  type  was  but  a  little  better 
than  the  contsant  pitch  propeller  and  both  were  rapidly  dis- 
placed by  the  automatic  or  controllable  propeller  on  high 
speed  and  heav\',  powerful  aircraft.  Of  course,  the  expense 
limits  the  use  of  automatic  propellers  to  this  class  of  aircraft 
and  it  will  probably  be  a  long  time  before  the  light  plane 
owner  will  be  able  to  enjoy  the  benefits  mentioned. 

The  complete  mechanization  of  the  propeller  is  usuallv 
attained  in  one  of  three  wa\s,  any  one  of  which  is  entirely 
satisfactory  and  used  extensi\ely  on  today's  planes. 

The  first  method  utilizes  the  oil  pressure  of  the  engine 
lubrication  system  to  force  a  change  in  the  pitch  of  the  pro- 
peller while  in  flight.  A  governor  is  geared  directly  to  the 
engine  so  that  it  rotates  with  a  velocity  proportional  to  that 
of  the  engine.  When  the  motor  slows  down  the  flyballs 
drop,  opening  a  two-way  \alve,  and  the  oil  from  the  lubri- 
cation system  is  forced  into  the  propeller  by  a  booster  pump 
to  decrease  the  pitch.  This  is  the  condition  which  exists  at 
take-off  or  when  climbing.  When  the  plane  reaches  level 
flight  the  engine  picks  up  speed  and  the  flyballs  ride  higher, 
opening  the  valve  in  the  other  direction.  The  oil  drains 
from  the  hydraulic  system  with  a  resulting  pitch  increase. 

Another  system  makes  use  of  an  electric  motor  which   is 
controlled   from   the   cockpit.      A   bevel   gear,   on    the  motor 
shaft,  mates  directl.\-  with  gears  on  the  ends  of  the  propeller 
((jontiniied  on   Pae/e  15) 
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NAMES  in  the  NEWS 

By  CHESTER    D.  MARQUIS,  M.E.  '45 


LLO^  D  WALTON  JONES 

Llo\d  conies  tmiii  ncaibs  I);in\illc,  ami  holds  an  a\fia^i' 
of  4.3  in  Civil  Kngineering.  He  has  been  on  honors  ilay 
in  his  first  three  years  and  now  has  the  University  scholar- 
ship key.  Membership  in  Phi  Eta  Sigma,  freshman 
scholarship  fraternit\,  came  in  his  first  year  followed  by 
Chi  Epsilon,  Civil  Engineering  honorary  fraternity,  and 
Sigma   Tan,   all-engineering   honorary   group. 

As  a  member  of  the  program  committee  for  the  campus 
branch  of  the  American  Society  of  Civil  Engineers,  Llo\d 
serves  his  fellow  C.E.'s.  At  present  he  is  working  part  time 
at  the  Talbot  Laborator\  on  theoretical  calculations  for 
concrete   slab   tests. 


LLOYD 

In  the  last  couple  of  \ears,  Lloyd  has  been  well  occupied 
being  a  good  C.E.,  but  is  still  a  sports  fan  and  drags  the 
clarinet  out  for  a  little  music  once  in  a  while.  He  is  post- 
poning his  former  hobbies  of  stamp  collecting  and  photog- 
raphy until  after  graduation  when  he  has  a  little  more 
leisure. 

Lloyd  plans  to  work  in  the  aircraft  industr\.  local  board 
willing,  for  the  duration,  then  try  his  hand  at  stiuctnr.-il  or 
highway  work. 

WILLIAM    R.  SCHMITZ 

A  chemical  engineer  from  Percy,  Illinois,  he  is  in  his 
last  .semester.  Hill  is  president  of  the  University'  of  Illinois 
branch  of  the  American  Institute  of  Chemical  Engineers. 
He  is  a  familiar  figure  around  the  Wesley  Foundation  and 
in  his  first  two  years  ser\ed  on  the  Technograph  staff, 
ironically  enough,  as  editor  of  this  column. 

Hill  is  very  much  interested  in  athletics  and  although 
he  has  been  rather  well  occupied  otherwise  he  has  managed 
to  hohl  up  his  end  as  a  fan  and  participant  in  baseball, 
basketball,  and  track.  He  enjoys  playing  the  clarinet  and 
treats  him.self  to  a  few  hot  licks  whenever  he  can  find  a 
little  e.xtra  time. 

A  man  who  definiteh    knows  how   to  squeeze  the  most 


out  of  his  time.  Hill  holds  a  4.08  uiii\ersit\  a\erage,  has 
been  on  all  honors  days  since  his  arrival  and  has  a  University 
scholarship  key.  He  is  a  member  of  seven  (7)  hoiiorar\' 
fraternities  (count  'em);  Phi  Eta  Sigma,  freshman 
scholarshiii ;  lau  Heta  Pi,  all-engineering  honorary,  of 
which  he  is  master  of  initiation;  Alpha  Chi  Sigma,  profes- 
sional chemistry;  Phi  Lambda  L  psilon,  chemistry;  Omega 
Chi  Epsilon,  chemical  engineering;  Sigma  Xi,  research;  and 
Pi  Tau  Pi  Sigma,  R.  O.  T.  C.  signal  corps  military 
honorary. 

Speaking  of  this  militar\  angle.  Hill  held  the  top 
available  basic-course  R.  C^.  T.  C.  rank  of  master  sergeant 
for  both  semesters  of  his  sophomore  \ear,  and  was  awarded 
the  Scabbard  and  Blade  citation  for  the  outstanding  .soph- 
omore in  the  signal  corps  that  \ear. 

Rather  naturally,  several  choice  offers  for  work  in  the 
chemical  industry  have  been  tendered  to  Hill,  but  he  has 
held  up  any  definite  commitments  until  he  has  a  better  idea 
of  what  the  near  future  holds  in  st(ue  for  him,  if  \ou  know 
what   I   mean. 

As  for  the  co-ed  situation.  Hill  states  that  he  is  interested 
in  several  girls  around  the  Campus  and  at  home  but,  as  yet. 
no  one  in  particular. 

When  asked  for  a  comment  on  the  University,  Hill 
stated  that  he  believed  that  the  courses  stress  too  much 
theory  and  not  enough  practice.  His  idea,  for  after-the-war 
impro\enient  of  engineering  education,  is  that  the  curricu- 
lum should  embrace  five  years  of  work,  alternating  class- 
room theories  with  industrial  practices.  In  this  way  a  grad- 
uating engineer  would  realh'  be  a  full  fledged  engineer 
capable  of  handling  himself  ably  in  competition  with  older 
and  more  experienced  men. 


BILL 

I  am  afraid  that  this  minute  biogr;iph\  has  sounded 
rather  stilted  and  factual,  but  take  it  from  me  as  one  who 
knows  Hill,  he's  really  a  swell  fellow.  His  accomplishments 
are  e\  en  more  remarkable  in  light  of  the  fact  that  he 
roomed  with  your  humble  columnist  back  in  the  old  ilays. 
( (jonliiiutd  on   Page   17 ) 
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North  of  Green  Street  .  .  . 


By    H.  W.  NIEMAN,  G.  E.  '46 


Mechanical   Engineers  Hold  Conference 

The  Central  Illinois  Section  of  the  American  Society  of 
Mechanical  Engineers  held  its  Annual  President's  Night 
Dinner  Meeting  at  the  Jefferson  Hotel  in  Peoria,  on 
March  14.  The  three  speakers  of  the  evening  were  L.  J. 
Fletcher,  Director  of  Training,  Caterpillar  Tractor  Com- 
pany, who  presented  Discussions  of  Post  If  ar  Truininr/ 
Frofframs;  Mr.  H.  J.  Neumeller,  President  of  Illinois  State 
Chamber  of  Commerce,  spoke  on  Industry  and  Its  Post  II  ar 
Employment  Proh/cms;  and  Mr.  R.  M.  (jates.  President 
of  of  the  A.  S.  M.  E..  who  presented  J.  S.  M.  E.  and  Its 
Post  11  ar  Problems.  All  attending  members  were  invited 
to  air  their  own  opinions  on,  and  to  discuss  at  large,  the 
subject  matter  presented  by  the  three  gentlemen. 

IVIembers  from  the  University  of  Illinois  staff  who  at- 
tended the  meeting  were  Professors  Leutwilcr,  Mohn,  Espy, 
Schroder,  Trigger,  Mr.  Henry,  Mr.  Coglia,  and  Mr. 
Greffe. 

A.  I.  E.  E. 

The  student  branch  of  the  A.  I.  E.  E.  held  a  joint 
meeting  with  the  Urbana  section  of  the  parent  organiza- 
tion on  March  20. 

With  many  students  graduating  or  leaving  school  to 
join  the  armed  forces,  the  society's  membership  has  dropped 
alarmingly.  This  is  a  matter  of  concern  to  the  student 
body  and  the  faculty  members  alike,  and  a  call  has  been 
issued  to  all  undergraduate  E.  E.'s  to  come  to  the  aid  of 
their  departmental  society.  For  information  regarding  mem- 
bership, E.  E.  students  shoidd  contact  Mr.  Roland  Danner, 

phone  3280. 

*     *     * 

S.  B.  A.  C.  S. 

At  the  last  meeting  of  the  S.  B.  A.  C.  S.  the  members 
were  treated  to  a  very  interesting  talk  bv  Mr.  C.  E.  Bails, 
President  of  the  American  Ceramic  Society,  and  vice-presi- 
dent of  the  Ironton  Fire  Brick  Company.  In  his  speedi, 
^I  Quarter  Century  of  Deiielof>nicnt  in  the  Re frae lories 
Industry,  he  discussed  at  length,  in  respect  to  method  of 
manufacture  and  properties,  each  type  of  refractorv  that 
has  appeared  on  the  scene  in  recent  decades.  His  lecture 
was  well  punctuated  with  amusing  stories  and  anecdotes — 
the  biL'gest  whonper  of  which  was  one  about  a  new  super, 
super  duty  fire   brick. 

The  annual  A.  C.  S.  conference  will  be  held  in  Pitts- 
burgh Aoril  2-6.  Several  staff  members  are  prenarin" 
papers  which  will  be  presented  at  that  time.  A  number  of 
the  student  body  nlan  to  attend  and,  ahem,  we  hope  they 
have  a  swell  time  ! ! ! 

More  About  the  Highway  Conference 

The  Thirtv-first  Annual  Conference  on  Hishwav  Engi- 
neering was  held  February  16-18  under  the  direction  of 
the  Denartment  of  Civil  Engineering.  University  of  Illinois, 
with  the  cooperation  of  the  Illinois  Division  of  Hi<ihwavs 
and  the  Illinois  Association  of  Count\'  Superintendents  of 
Highways. 

The  conference  got  under  way  Wednesday  morning 
February  16,  with  Professor  W.  C.  Huntington  presiding-. 
After  registration  Dean  M.  L.  Enger  gave  the  opening 
address  followed  by  two  interesting  talks  given  bv  Walter 
A.    Rosenfield,     Director,     Illinois    Department    of    Public 
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Works  and  Buildings,  and  Wesley  W.  Polk,  Chief  High- 
way Engineer,  Illinois  Division  of  Highways. 

The  afternoon  session  was  under  the  direction  of  Mr. 
C.  L.  Dees,  Secretary-Treasurer  of  the  Illinois  Association 
of  Coimty  Superintendents  of  Highways.  Mr.  R.  H.  Har- 
ri.son.  Assistant  District  Engineer,  U.  S.  Public  Roads  Ad- 
ministration, spoke  about  the  Effeet  of  II  artime  Traffie 
on  Our  Ilighuays.  Mr.  (j.  Donald  Kennedy  of  the  Auto- 
motive Safety  Foundation  reported  on  the  Role  of  the  Fed- 
eral Government  in  lliijhiiay  Development  and  Professor 
J.  J.  Doland  gave  an  interesting  report  on  the  University 
airport.  Later  in  the  afternoon  the  State  (ieological  Survey, 
under  the  direction  of  Dr.  (jeorge  E.  Ekblow,  held  open 
house  for  all  the  visitors.  The  object  of  the  open  house 
was  to  acquaint  the  men  with  the  work  of  the  Survey. 
Individual  conferences  were  held  later  in  the  week  for  those 
who  desired  them.  The  day  closed  with  a  smoker  at  the 
I  rbana-Lincoln  where  Mr.  John  C.  Sanders  of  the  West- 
eiii  Cartridge  Company  gave  a  short  talk  on  Small  Arms. 
Military  duns,  and  A mmunition. 

The  Thursday  morning  .session  began  with  Dean  C.  M. 
Thompson  speaking  on  Post  War  Planning  in  Illinois  fol- 
lowed b\'  President  A.  C.  Willard  and  Provost  A.  J.  Harno 
reporting  to  the  members  the  contributions  of  the  Universit\ 
to  the  War  effort.  Later  in  the  morning  three  timely  films 
were  shown. 

During  the  afternoon  the  members  heard  talks  on 
Alaska  and  the  Aleutians.  The  Relation  of  Adequate  Hie/h- 
uays  to  the  Future  Development  of  Air  Transportation. 
and   The  Seabees  in  Action. 

The  conference  came  to  a  close  Friday  morning  with 
subjects  pertaining  to  county  highway  programs.  However, 
"The  Last  Word"  was  had  by  Professor  C.  C.  Wile\'  when 
he  presented  a  talk  with  that  title. 

-*        -S:-        -:!:■ 

A.  S.  M.  E. 

.'\  recent  election  of  officers  by  the  A.  S.  AL  E.  found 
the  following  men  taking  office: 

W.    E.   Stoud President 

Dennis  and  Allen Vice-presidents 

W.    K.    Banner Treasurer 

C.  R.   Rankine Assistant   Trcas. 

D.  O.   Wilson Secretary 

The  last  meeting  of  the  society  was  highlighted  by  a 
\ery  interesting  film  on  modern  aircraft.  It  was  stated 
that  the  next  meeting  would  be  held  on  ^-Lirch  22  and  it 
was  urged  that  all  members  attend. 

-^        -:Jf        -:ic- 

A.  S.  G.  E. 

The  annual  election  of  officers  was  held  at  the  last 
meeting  of  the  student  chapter  of  A.  S.  C.  E.  with  the  fol- 
lowing results: 

John    Ascherman President 

Harold     P'ckwoff J'ice-firesident 

James     Wood Secretary 

Bill    Silckenna Treasurer 

The  new  officers  have  a  fine  program  planned  for  the 
coming  semester  with  a  meeting:  every  three  weeks.  Pro- 
fe.ssor  Wilson  spoke  at  the  first  one  which  was  held 
\Larch  2.V 

For  the  date,  time,  and   place  at  which   future  meetings 
((jontinued  on   Pat/e   17 ) 
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Tough  problems  in  Engineering 
^. .  licked  in  record  time 


>^l:t 


toCO^^^-^ 


^^^    -fh  80  voices^ 


teMo\v»t*'> 


IN  1910  tlic  Signal  Corps  brouglit  one  of  its  toughest 
radio  assignments  to  Bell  Telephone  Laboratories 
and  Western  Electric. 

A  rugged  multi-frequency  set  was  wanted  for  the 
armored  forces.  It  must  be,  in  effect,  a  radio  switchboard 
to  interconnect  tanks,  scout  cars,  command  cars,  artil- 
lery units,  anti-tank  vehicles. 

The  model  was  rcadv  in  one  quarter  of  the  time 
normally  required  to  design  and  build  such  a  complex 
set — an  FM  transmitter  and  receiver  having  80  crystal 
controlled  frequencies.  Any  10  crystals  could  be  quickly 
plugged  in — and  push  buttons  provided  instant  switch- 
ing from  one  channel  to  another.  The  set  was  tested — 
accepted — ordered  in  quantity. 

Meanwhile  ^  estern  Electric  engineers  were  tackling 
knotty  production  problems — tooling  up  of  plant,  train- 
ing girls  for  the  exacting  work,  procuring  raw  materials, 
setting  up  complex  testing  procedures. 

Among  the  toughest  problems  were  those  of  crystal 
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manufacture.  Millions  of  these  tiny  quartz  wafers  would 
be  needed — each  lapped  to  dimensions,  silver  plated  in  a 
vacuum,  and  mounted  on  wires  so  small  that  they  must 
be  soldered  in  place  under  a  microscope.  Amazing  new 
machines  and  methods  were  devised — and  the  crystals 
came  out  on  time. 

Radio,  electrical,  mcciianical  and  industrial  engineers 
at  Western  Electric  —  Bell  Laboratories  men  and  Signal 
Corps  men— all  contributed  invaluable  aid.  Early  pro- 
duction goals  were  met — volume  increased  steadily. 

Today  huge  numbers  of  units  have  been  delivered. 
They  are  providing  the  instant  communications  that 
enable  our  armored  forces  to  travel  farther  and  faster 
and  to  hit  harder! 

tiuy  War  Bonds  regularly  —  all  yon  can! 

^  Western  Electric 

H    Pt*Ct.     SOUOCE    or    SUPPLY    FOR  THE    BEU  SYSTEM 
N     W*B  AfiSlNAl    Of     COMMUNICATIONS     EQUIPMENT 
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'RAY  GUNS"  FOR  WAR  RESEARCH.  These 
electronic  "ray  guns"  are  300,000  volt  X-ray 
tubes  which  are  to  be  used  by  the  Army  to 
make  X-ray  pictures  of  bullets  as  they  crash 
through  steel  armor  plate.  Inside  the  tubes,  a 
withering  fire  of  tiny  electrons  produces  a 
tremendous  surge  of  X-radiation  that  will 
make  a  picture  in  a  millionth  of  a  second.  The 
ultra  highspeed  X-ray  machines,  first  devel- 
oped in  Westinghouse  research  laboratories, 
aid  military  ballistic  experts  to  study  (he 
action  of  bullets  in  flight;  in  industry  the 
machines  make  possible  the  study  of  rapidly 
moving  machine  parts.  L.  F.  Ehrke,  Westing- 
house  research  engineer,  is  shown  examining 
an  unfinished  tube. 


^ 


^ 
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THE  WORLD'S  LARGEST  DRAG 
LINE.  This  dragline  digs  25  cubic 
yards  at  a  time.  Built  by  the  Mar- 
ion Steam  Shovel  Company,  it  has 
recently  been  placed  in  operation 
in  a  coal  stripping  property  in 
North  Illinois.  The  walking  motion 
is  controlled  by  the  Rototrol,  a 
Westinghouse  development.  This 
regulating  generator  minimizes 
stresses  and  shock  on  the  entire 
machine. 
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RADIANT  HEAT  SPEEDS  ARMATURE  REPAIRS. 

This  oven  with  120  250-\vatt  Westinghouse  reflector 
drying  lamps  is  arranged  in  three  sections  with 
controls  to  permit  the  baking  of  one,  two  or  three 
armatures  at  one  time,  .\rmatures  are  baked  during 
the  night,  utilizing  off-peak  power  by  controlling 
the    circuit    with    an    automatic    time    clock. 


LIGHTNING  ARRESTER.  With  rated  voltage  of  226  kv, 
the  arrester,  one  leg  of  which  is  shown  here,  carries  the 
greatest  capacity  of  any  such  structure  yet  built.  The 
columns  are  built  up  from  sections,  and  use  of  flexible 
joints  imparts  earthquake-proof  resiliency  to  the  rig.  The 
hoop  around  the  top  is  a  grading  ring  to  achieve  uniform 
distribution  of  the  electrostatic  charges. 


GUN  MOUNT  FOR  UNCLE  SAM.  This  big  metal  ring— 
the  base  for  a  large  boring  mill  at  the  Westinghouse 
Electric  and  Manufacturing  Company's  East  Pittsburgh 
works.  Shipped  in  four  sections,  the  ring  weighs  92  tons. 
The  Westinghouse  boring  mill  is  one  of  the  few  in  the 
United  States  large  enough  to  accurately  machine  this 
assembled  ring.  As  the  gun  mount  base  ring  slowly 
revolves,  a  forged  steel  cutting  tool  accurately  machines 
a  roller  path  sttrface. 

— Cuts    Luiirlcsy    nt    il  ,:<tiii:iluiu.<i- 
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Oir/  by  Palmer,  in  tin  AUesheny  Ludlum  Plant, 


"YYTITH  this  melter,  studying  the 
'  '  action  of  some  35  tons  of 
alloy  steel  in  an  Allegheny  Ludlum 
electric  furnace,  peeping  is  resolved 
into  a  science. 

His  job  is  one  of  the  earliest  in 
a  long  series  of  operations  which 
bring  a  melt  of  Allegheny  Ludlum 
stainless,  electrical  or  other  alloy 
steel  to  its  final  form,  rigidly  true 
to  specifications.  His  experience 
determines  whether  the  molten 
mass  within  the  furnace  is  progress- 
ing at  the  proper  rate,  and  dictates 
any  adjustments  necessary  to  pro- 
duce the  quality  of  steel  specified. 


His  judgment  is  double  checked,  of 
course,  by  thousands  of  dollars 
worth  of  amazingly  accurate  test- 
ing equipment,  built  for  analyzing 
with  hairline  precision. 

For,  in  wartime  especially,  the 
properties  of  alloy  steels  must  be 
maintained  with  the  utmost  con- 
sistency. Lives  of  men — even  the 
outcome  of  battles  depends  upon 
this  uniformity,  because  the  place 
of  alloy  steels  is  always  in  the  vital 
heart  of  a  war  mechanism. 

Lives  and  battles  depend  upon 
other  things  in  this  war,  too — mat- 
ters that  come  home  to  every  house- 


hold. Buying  bonds,  conserving 
food,  fuel,  gasoline,  rubber,  waste 
fats  and  scrap  metal — all  these  have 
to  do  with  how  soon  the  war  will 
be  won,  and  at  what  price.  They 
are  everyone's  jobs.  Have  you  done 
— are    you    doing — all    you    can? 


STEEL     CORPORATION 

BRACKENRIOGE.     PENNSYLVANIA 


A-8841   .  .  .  W  &  D 
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ELECTRONIC  HEATING  .  .  . 

i  CuntmutJ  from  Page  7) 

For  the  circuit  diagrams  of  the  induction  turnacc  aiul 
dielectric  heating  see  Figure  2  and  Figure  3.  The  induction 
furnace  usually  has  a  high  frequency  generator  to  supply 
the  field  hecause  vacuum  tube  oscillators  are  inefficient  much 
below  100.000  cycles  per  second.  The  capacitors  in  parallel 
with  the  furnace  coil  are  usually  automatic  or  hand  adjust- 
ing to  keep  the  power  factor  as  near  unity  as  feasible.  T  he 
furnace  can  be  regulated  from  a  panel  board  or  in  heat 
treating  or  surface  hardening  the  operation  can  he  entirely 
automatic.  The  dielectric  circuit  (Figure  3)  consists  of  a 
high  voltage  transfonner  and  two  vacuum  tube  rectifiers. 
The  current  is  then  fed  to  the  oscillators  and  tank  circuit. 
The  tank  circuit  consists  of  an  inductance  coil  and  one  or 
more  condensers  in  parallel.  In  small  jigs  the  electrodes 
are  placed  on  either  side  of  the  work  and  put  in  a  press. 
In  larger  machines  with  a  stationary  press  one  lead  is 
grounded  and  the  hot  electrode  is  placed  between  two  or 
more  pieces  of  work ;  the  grounded  press  serving  as  the  other 
electrode.  This  last  method  is  the  safest  for  the  operator. 
For  variations  in  methods  of  setting  work  see  Figs.  1  and  4. 


BASE  OF 
PRESS 


Fig.  4 

The  Fairchild  Compaii}'.  makers  of  airplane  parts,  have 
used  dielectric  heating  for  several  years  for  forming  spars 
and  tanks  out  of  plywood  using  a  plastic  bond.  They  were 
one  of  the  few  manufacturers  who  did  not  drop  wood  com- 
pletely with  the  advent  of  stressed  skin  aluminum  alloy 
airplanes.  There  are  a  number  of  glues  and  plactics  that 
can  be  used  for  laminating  pK-wood.  Some  of  these  are 
casein  glue,  urea  formaldehyde,  and  phenol  formaldehyde. 
The  casein  glue  will  set  at  room  temperature  in  from  six 
to  eight  hours,  or  faster  if  the  temperatures  are  slightly 
elevated.  The  chief  drawback  is  the  short  open  assembly 
time,  the  time  the  glued  wood  can  be  left  before  it  is  set 
under  pressure.  Another  difficulty  is  that  this  type  of  glue 
moulds  when  exposed  to  moisture. 

The  urea  formaldehyde  plastics  are  quick  setting  and 
moisture  resistant.  By  heating  to  200-230°  F.  with  high 
frequency  electric  current  the  setting  time  can  be  reduced 
to  20  minutes.  The  chief  cause  for  worry  with  this  glue 
is  that  thick  glue  lines  "craze"  after  a  time,  which  weakens 
the  bond  considerabh'. 

The  phenol  formaldehyde  plastics  are  the  best  suited 
for  the  bond  provided  that  they  can  be  heated  to  210-230°  F. 
wth  dielectric  heating.  They  have  a  long  open  assembly 
time,  will  not  craze,  have  a  high  softening  temperature. 
and  can  be  successfully  dried  in  30  minutes  at  elevated 
temperatures. 

The  primary  objection  to  the  use  of  dielectric  heating  is 
its  inefficiency.  The  ordinar\  type  of  electrical  heating, 
resistance  heating,  is  100','    efficient;  fuel  heating  with  coal 


or  oil  is  70-80',  efficient;  but  dielectric  heating  is  only 
30',  efficient.  In  spite  of  this  handicap  dielectric  heating 
is  often  cheaper  because  there  is  no  loss  in  conducting  the 
heat  to  the  materia!  and  because  of  tile  rapidity  with  which 
the  work  can  be  heated  through  the  absence  of  a  temperature 
differential. 

The  future  holds  numerous  possibilities  for  dielectric 
heating  such  as  drying  intricate  ceramic  bodies,  paper;  in 
the  manufacture  of  paper  and  cosmetics  and  in  curing  plas- 
tics and  rubber, 

(^nce  a  dielectric  machine  is  properly  installed  the  work 
can  be  done  by  an  unskilled  laborer  with,  perhaps,  a  techni- 
cian for  making  adjustments  when  it  is  necessary  to  convert 
the  machine  to  enable  it  to  take  care  of  other  shapes. 


THE  AIRCRAFT  PROPELLER  .  .  . 

(  ('.'iiituiutd  from  I'liyc  S) 

blade  shanks  and  the  pitch  is  changed  by  the  pilot  wlio  has 
a  pitch  indicator  located  on  his  instrument  panel.  He  re- 
\erses  the  direction  of  pitch  change  by  reversing  the  fields 
of  the  motor  with  suitable  switches. 

The  last  system  operates  on  the  electrical  circuit  of  the 
plane.  An  electric  motor  is  located  in  the  hub  of  the  pro- 
peller and  is  controlled  by  a  governor  that  is  geared  to  the 
engine.  A  planetary  gear  system  makes  the  necessary  reduc- 
tion from  the  high  velocity  of  the  motor  to  the  slow  rotation 
of  the  gears  which  engage  those  on  the  ends  of  the  propeller 
blades.  It  operates  in  much  the  same  manner  as  the  hy- 
draulic system  except,  where  in  the  first  case  the  gears  were 
activated  by  oil  pressures  and  pistons,  they  are  activated  with 
an  electric  motor. 

A  feature  which  is  often  incorporated  in  the  design  of 
variable  pitch  propellers  is  one  that  enables  the  pilot  to  reduce 
the  drag  from  the  propeller  blades  on  a  dead  engine.  When  a 
motor  fails  the  blades  present  a  large  surface  to  the  air 
causing  drag.  This  drag  tends  to  make  the  plane  yaw  in  the 
direction  of  the  dead  motor.  To  decrease  the  drag  the  pro- 
peller is  feathered  or  the  pitch  angle  is  increased  to  90°. 
This  is  in  effect  a  streamlim'ng  operation  so  that  only  the 
leading  edge  meets  the  air  instead  of  the  whole  blade  face. 
This  feature  also  prevents  the  propeller  from  wiiidmilling 
and  causing  further  damage  to  the  engine. 

Xo  matter  what  type  of  propeller  is  used,  however,  the 
rotational  motion  given  to  the  slip  stream  causes  the  aero- 
nautical engineer  much  trouble.  By  virtue  of  its  rotation 
the  slip  stream  impells  on  the  rudder  and  fuselage  surfaces 
and  tends  to  make  the  plane  yaw  in  a  direction  opposite 
that  of  the  propeller  rotation.  On  multi-motored  planes 
this  condition  can  be  eliminated  bv  installing  motors  which 
rotate  in  opposite  directions  on  either  side  of  the  fuselage. 
There  are  several  other  factors  which  cause  yaw  and  direc- 
tional instabilitv  among  which  the  most  important  is  engine 
torque.  To  overcome  the  ill  effects  of  these  several  items 
on  single  motored  planes  much  work  has  been  done  by  pro- 
"pller  designers  and  engineers  on  contra-rotating  propellers. 
This  is  simply  one  propeller  mounted  immediately  behind 
the  first  and  rotating  in  the  opposite  direction.  So  far  such 
installations  have  been  used  onlv  experimentally  for  there 
are  "bugs"  which  must  be  worked  out. 


'WALKIE-TALKIE  GOES  TO  SEA' 

Although  developed  to  ride  a  soldier's  back  in  steaming 
jungles,  desert  wastes,  or  arctic  drifts,  the  "walkie-talkie' 
one-man  radio  station  built  by  Westinghouse  for  the  .Army 
has  now  gone  to  sea.  Its  ten-mile  range  is  .short  enough  so 
that  ships  in  convoy  can  transmit  voice  messages  from  vessel 
to  vessel  without  using  the  "big"  radio,  which  might  give 
away  ship   location   to   enemy   listeners. 
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BOILERS  OF  THE  FUTURE 


The  pressure  of  war-time  production  has  demanded  of 
Babcock  &  Wilcox  an  ever-greater  share  of  the  responsibility 
for  producing  boilers  for  increased -capacity  steam  genera- 
ting plants.  A  large  number  of  Public  Utilities,  Industrial 
Power  Plants  and  Ships  have  been  equipped  with  B  &W 
Boilers  of  modern  design.  These  improved  boilers  will  be 
available  for  FUTURE  use  in  ALL  industries.  It  would 
be  well  to  familiarize  yourself  with  B  &  W  Boilers  NOW. 


BOOKLET 


"  The  Design  of  Water  •  Tube  Boiler 
Units"  is  a  14-page  booklet  that  explains 
uhat  type  of  boilers  are  used  for  various 
types  of  service.  Copy  FREE  on  request. 


THE   BABCOCK   &   WILCOX   COMPANY.  .  .  85  LIBERTY  STREET. 


.  NEW  YORK,  N.  Y. 


HYDROGEN  MAKES  STEEL  BRITTLE,  G.  E. 
METALLURGIST  TELLS  ENGINEERS 

Tiny  amounts  of  hydrogen  in  steel,  even  as  small  as 
one  two-thousandth  of  a  per  cent  by  weight,  can  make 
steel  brittle,  and  should  be  a\oided  in  making  metal  for 
important  war  uses  where  toughness  or  dLictilit\'  is  essential. 
This  is  indicated  by  researches  performed  by  Dr.  Herbert  H. 
L  hlig,  metallurgist  in  the  General  Electric  Research  Labo- 
ratories, who  reported  on  them  at  the  meeting  of  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers. 

While  the  effect  of  hydrogen  is  evident  in  ordinary 
steel,  it  is  exaggerated  in  most  steels  containing  manganese. 
Dr.  Uhlig  said.  On  the  other  hand,  certain  special  man- 
ganese steels  do  not  show  it.  This  is  attributed  to  a  differ- 
ent arrangement  of  the  molecules  in  the  lattice  that  make; 
up  the  metal  crystals.  In  general,  where  they  have  th? 
arrangement  known  as  "face  centered."  more  hydrogen  is 
dissolved  than  in  the  alternative  "body  centered"   lattice. 

In  the  body  centered  lattice,  the  atoms  are  arranged  in 
cubes,  one  at  each  corner  and  one  at  the  center.  The  center 
atom  of  each  cubs  forms  a  corner  of  adjacent  cubes,  and 
so  they  interlock.  The  face  centered  arrangement,  on  the 
other  hand,  has  an  atom  in  the  center  of  each  face  of  the 
cube,  and  there  is  no  interlocking. 


GLYCERINE'S  ROLE  IN  THE  WAR 

A  recent  release  of  the  Office  of  War  Information  and 
the  War  Production  Board,  contains  a  most  indicative  re- 
port on  glycerine  and  its  importance  and  position  in  the  war 
effort.  This  report  makes  it  evident  why  glycerine  is  so 
vital  and  why  civilian  uses  must  necessarily  be  curtailed. 

"Glycerin,  simple  component  of  hundreds  of  civilian 
products,"  says  the  release,  "was  drafted  early  in  this  war. 


not  only   for  the  e\plosi\e  compound    (nitroglycerine),   hut 
in  many  and   \aried  militarx'  uses." 

Among  these  uses  is  glycerine's  place  in  medicinal  prep- 
arations. In  the  Army,  glycerine  ranks  second  only  to 
alcohol  as  a  solvent  in  medicinal  solutions,  and  glycerine 
is  used  in  many  types  of  surgical  dressings.  Aside  from  these 
uses,  glycerine  has  many  other  indirect  military  reuqiremets. 
Thus  the  dull  camouflage  coatings  on  tanks  and  planes  re- 
quire large  quantities  of  glycerine  as  do  the  special  coatings 
used  to  protect  sea-planes  against  the  corrosive  action  of 
salt,  water,  wind  and  weather. 

Cellophane  made  with  glycerine  is  restricted  to  those 
military  uses  where  durability  is  a  main  factor  or  as  a  pack- 
aging agent  for  food,  where  the  toxic  quality  of  glycerine 
substitutes  prohibits  their  use.  The  most  durable  forms  of 
cellophane  go  into  capes  for  army  personnel  as  a  protection 
against  possible  mustard  gas  attack.  Glycerine-containing 
glassine  and  greaseproof  papers  are  restricted  entirely  to 
ordnance  and  food  packaging.  In  the  textile  and  leather 
fields,  glycerine  is  a  vital  necessity  to  military  dyes,  as  a 
leather  softener,  and  as  an  adhesixe  in  the  manufacture 
of  shoes. 

"In  the  Navy,"  says  the  report,  "the  versatile  nature  of 
glycerin  makes  it  irreplaceable  in  gun  recoil  mechanisms, 
in  hydraulic  control  mechanisms  and  other  equipment,  in 
ship's  steering  gears  and  compasses,  and  again  in  the  protec- 
tive coatings  for  ships  parts  and   guns." 


Customer: 

Salesman : 

Customer : 

rubber  teeth." 


"I   want  a  man's  comb.  " 

'Do  you  want  a  narrow  man's  comb?" 

"Xo.    1    want   a   comb    for   stout   men   with 
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EVON  GONSTANTINE  GREANIAS,  B.S. 

E\e  is  a  ^rail  stiidfiit  in  Kn>;iiifi'riiiji  Plnsics  aiul  has 
bt-en  a  research  assistant  in  the  L  niversit\  Physics  depart- 
ment since  his  senior  year.  At  present  he  is  working  full 
time  with  the  department  on  a  project  of  the  National 
Defense  Research  Council. 

This  lad,  who  hails  from  the  windy  city,  is  the  possessor 
of  a  respectable  4.^  in  his  course  and  is  a  member  of  Tau 
Beta  Pi  and  Sigma  Tau,  all-engineering  honoraries,  and 
Pi  Mu  Epsilon,  h()norar\  mathematics  fraternity.  He  is  a 
holder  of  the  l'ni\ersit\-  scholarship  key  and  was  graduated 
with    honors. 

C)n  the  other  hand,  Even  has  a  considerable  interest  in 
the  world  of  sports.  He  was  a  member  of  the  Illini  track 
squad  in  his  sophomore  year  and  won  his  "I"  in  the  junior 
year.  Furthermore,  he  likes  to  swim,  and  is  an  ardent  fan 
of  a  great  many  other  sports. 

As  a  further  evidence  of  a  rounded  life,  Evon  served 
for  three  semesters  on  the  Forum  committee  at  the  Y.  M. 
C.  A.,  was  recently  elected  president  of  his  house,  Midi 
Manor,  and  has  alwa\s  tried  to  keep  rather  close  track  of 
the  female  element  on  the  campus.  As  for  the  latter,  it 
might  be  said  that  his  interests  are  narrowing  of  late. 


time  he  goes  back   to   the   uncertaintv    c\cle  ot    the   contem- 
porary engineering  student's  life. 

Ralph  is  known  in  unofficial  circles  as  tile  best-dressed 
engineer  on  the  campus  (excluding  the  faculty,  of  course) 
and,   I    am  told,  is  quite  an  operator  witii  the   women.      He 


EVON 

As  to  plans  for  the  future,  strange  to  say,  this  gentleman 
is  rather  uncertain,  due,  in  great  measure,  to  his  possession 
of  a  1-A  classification.  At  present  he  is  working  on  a 
commission  in  the  Navy.  Despite  these  difficulties  he  has 
hopes  of  doing  graduate  work  in  the  field  of  electronics  at 
an  eastern  university. 

Eve  lists  good  music,  art,  logic,  math  and  physics  along 
with  sports  as  his  hobbies. 

RALPH  LLOYD  PORTER 

Another  Chicago  product,  Ralph  is  this  semester  presi- 
dent of  the  Illinois  Alpha  chapter  of  Pi  Tau  Sigma,  national 
honorary  fraternity  in  Mechanical  Engineering.  His  all- 
university  scholastic  average  figures  out  to  around  4.4,  and 
it  is  rumored  that  he  recei\ed  the  mythical  fi\e-point  in 
M.E.  last  semester. 

Ralph  is  a  ver\'  active  membei-  and  past  president  of 
the  Chi  Psi  fraternity.  He  now  holds  the  office  of  vice- 
president  in   that  organization. 

At  present,  this  gentleman  is  the  proud  holder  of  a  2-A 
occupational  deferment  until  the  middle  of  April,  at  which 


RALPH  ^^ 

IS  one  of  tile  best  liked  Mechanical  Engineers  around  and 
is  one  of  these  rare  people  who  has  learned  to  plan  his 
work  in  such  a  way  as  to  prevent  the  growth  of  grey  hair 
and   hold   down   the  consumption  of  midnight    oil. 

NORTH  OF  GREEN  STREET  .  .  . 

(  (UjiiSiniiitl  ji  ijiii   Ftu/t    10) 
will   be  heUi  servicemen  and   freshmen  C.   E.'s  nee<l  only  to 
watch  The   Daih    Illini. 

.;•;.  Jg.  j{-. 

Illinois  University  Graduate  at  Westinghouse 

S.  M.  Shatausky  of  Chicago,  111.,  a  recent  graduate  of 
the  University  of  Illinois,  has  joined  the  Westinghouse 
Electric  &  Manufacturing  Companv  as  a  membei'  of  the 
Company's  graduate  stude?it  course. 

One  of  more  than  250  \oung  men  selected  from  colleges 
and  luiiversities  throughout  the  country,  Mr.  Shatausky  is 
receiving  engineering  and  classroom  instruction  designed  to 
fit  him  for  active  participation  in  the  Company's  war  pro- 
duction program  and  for  futvire  leadership  in  the  electrical 
industr\'. 

The  cour.se  was  originated  b\  Westinghouse  over  30 
years  ago  to  help  college  graduates  bridge  the  gap  between 
academic  preparation  and  actual   production  work. 

Born  in  New  York  City,  Mr.  Shatausky  was  graduated 
from  the  Uni\ersity  of  Illinois  with  a  Bachelor  of  Science 
degree  in  electrical   engineering. 

The  Department  of  Engineering  granted  leaves  of 
absence  to  three  staff  members  during  December.  From  the 
E.E.  department  W.  E.  Miller  ami  Professor  H.  J.  Reich 
have  left  and  the  M.E.  department  will  lose  Sam  Sachs. 

Mr.  Miller  received  a  commission  as  ensign  in  the  Navy 
and    left    for    dut.\'   about    December    1. 

Prof.  Reich  left  the  campus  January  1  to  join  the  staff 
of  the  Radio  Laboratories  at  Harvard  University  where 
he  will  occupy  the  position  of  an  expert  in  electronics 
research. 

Mr.  Sachs  will  also  leave,  about  tlie  nu'ddle  of  January, 
for  war  service. 


MARCH,  1944 
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Sacrificial  Corrosion 


•  •  •  •  do  you  knoM^ 
livhat   it   meaits? 

The  zinc  coating  on  galvanized  sheets  or 
other  products  protects  the  iron  or  steel 
underneath  in  two  ways:  1,  by  simple  cover- 
age, with  a  sheath  of  rust-resistant  metal;  2, 
by  electrochemical  action  or  "sacrificial  cor- 
rosion". The  first  is  clearly  understandable, 
but  the  second  is  more  complex. 

When  two  metals  are  put  into  an  acid  solu- 
tion or  electrolyte,  each  will  tend  to  oxidize 
and  to  cause  an  electric  current  to  flow 
toward  the  other.  The  metal  more  chemically 
active  will  oxidize  more  rapidly  and  produce 
the  stronger  current,  and  will  keep  the  other 
metal  from  oxidizing.  This  is  known  as  "sacri- 
ficial corrosion". 

Remember  the  old  "door-bell  battery", 
with  the  zinc  and  copper  elements?  How  the 
zinc  gradually  oxidized,  or  corroded  away, 
while  the  copper  was  practically  unaffected? 
Here  the  zinc  saved  the  copper  by  sacrificial 
corrosion. 

Through  an  electrochemical  action  similar 
to  this  the  zinc  on  galvanized  sheets  gives  the 
second  kind  of  protection  to  the  iron  or  steel 
base  metal:  the  moisture  in  the  air  acts  as  the 
electrolyte  in  microscopic  electric  cells 
formed  by  the  zinc  and  any  exposed  base 
metal,  and  then  by  "sacrificial  corrosion"  the 
zinc  keeps  the  iron  or  steel  from  rusting. 


ZINC  is 

**I>y  far  the  Best** 

Protective  Metallic  Coating  for 

tke  Rust-Proofing  of  Iron  and  Steel 


All  sorts  of  buildings  for  the  storage  and  processing  of  food 
are  covered,  roof  and  sides,  with  galvanized  sheets.  Certain 
steps  can  be  taken  which  will  make  this  material  render 
better  service  and  last  almost  indefinitely.  These  are 
described  in  the  booklet  "How  to  Make  Galvanized  Roofing 
Last  Longer",  which  the  Zinc  Institute  has  prepared  as  part 
of  its  contribution  to  the  "Food  Fights  for  Freedom"  cam- 
paign.   It  is  a  booklet  worth  having.    Write  for  it — it's  free. 


American  Zinc  Institute 

INCORPORATED 

60  East  4Z"'' Street,  NewYorkl7»lV.Y. 
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"Can  you  tie  this  one, 

Mr.  Sherlock  Holmes?" 


■^ 


/  It's  a  cinch  if  Sherlock  Holmes  were 
around  today  he'd  probably  know  that  the 
quick  way  to  tell  one  type  of  steel  from 
another  is  by  a  simple  spark  test.  If  a 
piece  of  steel  stock  has  lost  its  identi- 
fication it  must  be  submitted  to  a  time- 
consuming  chemical  analysis  unless  there  is 
some  quick  means  of  telling  just  what  it  is. 
In  war  plants  this  spark  test  has  saved 
tons  of  alloys  and  thousands  of  man  hours 
so  essential  to  the  war  effort. 


2.   When  you  touch  the  end  of  a 

piece  of  steel  with  a  grinding 
wheel  it  gives  off  characteristic 
sparks  and  colors  which  tell  its 
approximate  composition.  This 
dramatic  method  of  conserving 
strategic  materials  is  another 
rather  interesting  and  unusual 
use  of  grinding  wheels  such  as 
made  by  Carborundum. 


3   Whether  it's  spark  testing 
metals,  tool  sharpening,  produc- 
tion grinding  or  any  other  oper- 
ation where  you  use  grinding 
wheels,  when  you  get  out  in  the 
field  remember  that  there  is  a 
Carborundum  Engineer  ready  to 
help  solve  your  problems.  The 
Carborundum  Company,  Niagara 
Falls,  N.  Y. 


ttiark   ..(  un.l   d. 
iiiilum  ( 'omiitiitv 


M.4RCH,  1944 


COMPLETE  COLOR  RANGE 

There's  no  guessing  contest 
when  you  use  Higgins  American 
Drawing  Inks  in  Colors. 
You  pick  the  color  you 
wish  and  relax — -for 
Higgins  Inks  agree  with 
the  most  modern  color 
systems  and  intermix 
readily  for  any  color  system. 
Furthermore,  there  are  no  em- 
barrassing changes  in  color  from 
bottle  to  bottle,  you  get  what 
you  expect  as  shown  on  the 
handmade  Higgins  Drawing  Ink 
Color  Card.  Send  for  one  . .  .  it's 

your    COMPLETE  COLOR  RANGE. 

HIGGinS  IJVK  CO.,  /JVC. 

271  JVINIH  ST.,  BROOKIYN  15,  N.  Y. 


THE  INTERNATIONAL 
STANDARD  SINCE  USO 


facts  and  principles 
diligence"  .... 


...  is  the  title  of  our  Bulletin  OK-1005A, 
which  tells  the  story  of  wire  and  cable  re- 
search. 

Every  engineering  student  will  be  very 
much  interested  in  this  Bulletin  which  tells 
about  methods  and  procedure  in  a  manufac- 
turer's research  laboratory. 

It  is  a  profusely  illustrated  Bulletin  that 
should  be  in  the  files  of  every  engineering 
student.  You  can  secure  a  copy  simply  by 
writing  to :  3306 


™^  OKOJVITE 


COMPANY 


^ 


I  M  S  V  L  A  T  E  D       WIRES       AND  C^^^*^^        CABLES 

EXEriTHF  OFFICES:   riSSilC.  ^.  ].    '     OFFICES  l\  I'RiyCirtl.  CITIES 


TECHNOCRACKED 


"I  see  you  dated  .in  A.  S.  T.  P.  student. 
"No,  I  tore  iiiv  dress  on  .t  nail." 


20 


Jonesi:  "How  about  a  kiss,  baby?" 
Ste\  e  :  "Not  on  an  empty  stomach." 
Jonesi:     "Of  course  not — on  the  mouth." 

*  •:;;        -S- 

Campus  belle   (jokingly):     "May  I  chew  your  gum?" 
Chet :     "Sure;  which  one,  upper  or  lower?" 

Warden:     "Prisoner,  jou  ha\e  one  hour  of  grace." 
Prisoner:     "Okay,  bring  her  in." 

A  \oimg  ncwlywed  was  sobbing  because  her  husbaiul  was 
out  shootnig  craps  and  she  didn't  know  how  to  cook  them. 

-::;      *      *■ 

Voice  from  passing  car:  "Engine  trouble?" 

Voice  from  parked  car:  "Nope." 

Voice    from  passing  car:  "Tire  down.''" 

Voice  from  parked  car:  "Didn't  have  to.  " 

"Where  is  that  chicken  I  ordered  an  hour  ago?  " 
"It'll   be  along  soon,   sir.     The  cook  hasn't   killed   it  \et. 
but  he  is  getting  in  some  nast\'  blows.  " 

We  wonder  wh>  the  iceman  smiles  so 
When  his  gaze  happens  to  meet 
The  sign:     "Please  drive  slow; 
The  child  in  the  street 
May  be  yours,  you  know." 
-»     *     St- 

Nightwatchman  (in  an\  European  town):  Fight  o'clock 
and  all's  hell. 

S:-        ^        -:;;- 

And  then  there's  the  one  about  the  rookie  engineer  who 
thought  a  neckerchief  was  the  head  of  a  sorority  house. 

"So  vou've  been  to  college,  eh?" 
"Yeah." 

"How  high  can   you  count?" 

"One,  two,  three,  four,  five,  six,  seven,  eight,  nine,  ten, 
jack,  queen,  king,  ace." 

*  *        -3:- 

The  boat  was  sinking,  and  the  skipper  rushed  up  to  a 
bunch  of  frightened  passengers. 

"Who  among  you  can  pray?"  he  asked. 

"I  can,  "  replied  a  minister. 

"Then  you  start  praying,  mister,"  ordered  the  skipper, 
"and  the  rest  of  you  put  on  life  preservers.  We're  one  short." 

"Your  girl  is  spoiled,  isn't  she?" 

"No,  it's  just  the  perfume  she's  wearing." 

Owner:     "How  did  you  come  to  puncture  this  tire?" 
Son:     "Ran  over  a  milk  bottle." 
Owner:     "Didn't  you  see  it  in  time?" 
Son:     "No,  the  kid  had  it  under  his  coat." 

Preacher's  daughter :     "(lOod  morning,  (jod." 
Co-ed:     "Good  God.     .MORNING'^!" 

*  *     » 

Doctor:     "What  vou  need  is  a  little  siui." 
Co-ed:     "Oh,   Doctor!" 

THE  TEGHNOGRAPH 
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The  TT:rH>"IC\t.  knowledge,  thp  in^omiitv  ami  the  resources 
of  America  are  at  the  ili?|Misal  iil  cmr  skilled  medical  oflicers  on 
the  fighting  fronts  of  the  world.  1  hcv  command  every  aid  the 
nation  can  supjiK  .  I  hat  is  one  reason  wliv  a  wounded  man's 
chances  of  survival  are  greater  today  than  thev  have  been  in 
auv  other  war. 

Among  the  materials  that  are  iiel[)ing  medical  men  in  their 
fight  to  save  lives  are  the  stainless  sleeis.  Used  in  operating 
tables,  surgical  instrunu-nts  ami  in  other  medical  e<(ui[>nient, 
stainless  steels  are  serving  in  hospitals  in  this  countrv  and 
overseas. 

y  requent  sterilization  w  ith  high  teni|ieratnre  steam  or  strong 
di>infectants  will  not  injuri'  stainless  steels.  Their  smooth,  hard 
Burfaie  is  easilv  kept  free  from  germs  that  can  cause  fatal  infec- 
tion. Even  in  the  dam]>  tropics,  stainless  steels  do  not  rust. 
Tough  and  durable,  free  from  the  possibility  of  chipping. 
Stainless  steels  can  withstand  the  rigors  of  wartime  use. 

On  the  home  front,  too.  stainless  steels  are  makinsi  their 
contribution  t<i  the  health  of  the  nation.  Because  thev  are  easier 
to  clean  and  keeji  clean  than  other  metals,  thev  are  widely 
u^ed  in  e<]uij>meiit  necessarv  t<i  the  processing,  preparing  and 
serving  of  foods.  Ihev  keep  their  bright  finish,  imjiart  no  flavor 
to  food,  and  resist  f(x>d  chemicals.  They  will  be  used  increas- 
ingly in  restaurants,  in  the  home,  and  in  many  industries  where 
their  imique  properties  are  so  desirable, 

."^tainli-ss  steels  are  "stainless"  because  thev  contain  more 
than  12  per  i  ent  chromium,  l.ow-carbon  fcrrochromiinii.  a  re- 
search dcvelupmcut  of  Llectko  Metalu  kgical  (Company, 

Buy   UNITED    STATES    WA 


a  I  nit  of  1  (C.  is  the  essential  ingredient  in  the  iarse-scale 
production  of  stainless  steel.  L  nits  of  L  CC  do  not  make  steel 
of  any  kind.  They  do  make  available  to  steelmakers  manv 
alloys  which,  like  ferrochromium.  improve  the  qnalitv  of  steel. 
I  he  basic  research  of  these  I  nits  means  useful  new  metal- 
lurgical information — and  better  metals  to  supply  the  needs 
and  improve  the  welfare  of  mankind. 


Mfniliers  nf  thr  mediciil  profession,  nrrhitects  and  drsipnrrs  nre. 
iniitl'd  to  mik/  for  Imoklet  I'-i.  "THE  USE  OF  STAINLESS  STEELS 
IN  Hospitals."  There  is  no  obligation. 


CARBON  FOR  HEALTH.  Rr.rar'-h  br 
a  I  (.C  L  nit  ha>  rc.ullcd  in  different 
forms  of  carbon  n^ed  in  milk  irradiators, 
"sun"  lamps,  pa?  ma-lss  —  and  in  air  con- 
ditionine  installalions. 


GASES  FOR   HEALTH.  LIMll    ...vcn 
L'.S.l'.   made  bv   a   Inil    of  I  CC   i?  u-e.t 
by   Ibe    siek    in    hospitals    and    at    borne 
and    it    eonlributes    to    the    safely    of    our 
high  flying  aviators. 


CHEMICALS   FOR   HEALTH.   s,„,beiic 

organie  ehimicjl-,  d>'\eli.ji.d  b\  a  I  nit 
of  L  CC.  mean  better  anestheties,  more 
plentiful  sulfa  drugs,  vitamins  and  other 

pharniai-i'UliraU. 

k    BONDS  AND  STAMPS 


PLASTICS  FOR  HEALTH.  HAKELITC 
and  \I\YLITE  pla,Iic5.  produrt-d  hy 
L  <~(^  L  nits,  mran  sanitary  painl^.  floor 
co%rrin^?.  ^hrcting,  "burn  alccvcs"  and 
other  cascnlialfi. 


UNION     CARBIDE     AND     CARBON     CORPORATION 


ALLOYS    AND    METALS 

Electro  Metallur^iral  Company 

Haynes  Slellile  Companv 

Cnited  States  VaDadium  Corporation 


30  East  42nd  Street      [1133      New  York  17,  N.  Y. 

Principal  L  nits  in  the  United  Stntrs  antl  thrir  PrtHiucts 

CHEMICALS  INDUSTRIAL    GASES    AND    CARBIDE 

Tho  Lindt-  .\ir  Products  (^onipanj 
TIk-   OxMch]   Railroad  Service  CompaDjr 
The  Pre9t<U-Lite  Cotupanj,  Ine* 


Carbide  an<l  (.arimn  thcniical-  Corporation 

ELECTRODES,  CARBONS   AND    BATTERIES 
National  Carbon  CompanT,  lac. 


PLASTICS 

Bakrlitc  Corporation 
Plastics  Division  of  Carbide   and 
Carbon  Chemicals  Corporation 


HKir-% 


1 
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JohiiifX,  Gefibi/r  Gu/9 


Before  John  Munlock  convinced  skeptical 
Londoners  of  1815  that  his  new  discovery,  coal  gas, 
was  a  fuel  and  not  a  conjurer's  trick,  he  had  to  find 
pipe  that  would  convey  the  gas  safely.  Pipe  of  avail- 
able materials  such  as  lead,  wood  and  clay  either 
leaked,  broke  or  fouled  chemically.  Finally,  John 
tried  a  gun  barrel.  It  worked!  If  one  gun  barrel 
was  good,  a  mile  of  them  would  be  perfect!  So 
reasoned  Murdock,  as  he  spliced  and,  by  heat  and 
hammer,  welded  all  the  gun  barrels  he  could  buy, 
borrow  or  beg,  into  the  world's  first  steel  pipeline. 
Those  gun  barrels  w^ere  the  beginning  of  the  pres- 
ent network  of  little  and  big  inch  steel  pipelines 
and  safety  cylinders  and  carriers  which  transport 
liquid  and  gas  fuel  everywhere. 

For  nearly  a  century.  The  Harrisburg  Steel 
Corporation  has  been  known  among  oil  and  gas 
industries  for  seamless  steel  products  which  must 
meet  exacting  demands  with  excellent  service  and 
perfect  safety.  Some  of  these  oil  and  gas  products 
are  seamless  steel  pipe  couplings,  pump  liners, 
hollow  and  drop  forgings  and  pipe  flanges.  Harris- 
burg also  manufactures  seamless  steel  high  pres- 
sure cylinders,  and  liquefiers,  alloy  and  carbon 
steel,  coils  and  bends.  Every  "Harrisburg"  prod- 
uct conforms  with  the  highest  standards  in  test 
and  inspection. 


HARRISBURG  STEEL  CORPORATION 

HARRISBURG  •  PENNSYLVANIA 

Over  90  Years  of  Know-How  in  Fine  Steelmal<.ing 


War  Invention  May  Provide  Float- 
ing Rides  for  Trains  and  Autos 

Servo-nifchanisiii  principles  that  en- 
able American  tanks  to  fire  on  the 
run  with  such  devastating  effect  quite 
possibly  will  provide  "floating"  rides 
in  high-speed  trains  and  other  vehicles, 
according  to  Westinghouse  engineers. 
Actual  development  work  on  these  ap- 
plications has  been  started.  Calculations 
show  that  the  power  required  to  sta- 
bilize the  vertical  mo\cment  of  a  rail- 
road coach  is  only  about  three  horse- 
power. The  mechanism  necessary  to  ac- 
complish this  is  small  enough  to  fit  into 
an  over-night  bag. 

Curiously  enough,  the  servo-mechan- 
ism to  stabihze  a  railroad  car  will  re- 
quire about  the  same  power  and  be 
about  the  same  size  as  that  required  for 
ail  automobile.  Here  is  the  explanation: 
the  equipment  required  depends  on  the 
weight  of  the  object  multiplied  b\-  the 
sqiLare  of  the  up  and  down  movement 
of  the  road.  The  automobile  is  much 
lighter,  but  the  vertical  movement  is 
sexeral  times  that  of  a  railroad  car. 


Imagine  the  newsbo\'s  embarrassment 
when  he  opened  the  wrong  door  in  the 
depot  waiting  room  and  yelled,  "Extra 
Paper!" 

»     -»     -t, 

A  yoimg  lad\'  taking  a  vocational 
course  in  the  operation  of  a  factor\  ma- 
chine defined  a  bolt  and  nut  as  follows: 
"A  bolt  is  a  thing  like  a  stick  of  hard 
metal,  such  as  iron,  with  a  square  lump 
at  one  end  and  a  lot  of  scratching 
wound  around  the  other  end.  A  nut  is 
similar  to  a  bolt,  but  just  the  opposite, 
being  a  hole  in  a  little  chunk  of  iron, 
sawed  off  short,  with  wiinkles  around 
the  inside  of  the  hole.  ' 
«      «■      » 

A  man  was  fumbling  at  his  ke\hole 
in  the  small  hours  of  the  morning.  A 
policeman  saw  his  difficult)'  and  came 
to  the  rescue. 

"Can  1  help  you  find  the  ke\hole, 
sir?"  he  asked. 

"Thash  all   right,   old   man,  "  said  the 
other,    cheerfulh',    "you    just    hold    the 
house  still  and  1  can  manage." 
-s     *     * 

Senior  Chem :  "(jive  me  some  of  that 
prepared  minoaceticacidester  of  salicylic 
acid." 

Druggist:    "Do  you   mean   aspirin?" 
Chem:  "Yeah!  I  never  can  remember 
the   name  of   that  stuff." 

■:S        *        * 

Pat:  "Father,  can  I  ask  ye  a  ques- 
tion ?" 

Priest:    "Sure,    Pat." 

Pat:  "Well,  Father,  1  know  all  about 
Shro\e  Tuesday,  Ash  Wednesda\',  an' 
Good  Friday,  but  what  the  di\il,  an' 
whin  is  Xut  Sundae?" 
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Painting  a  big  modern  cargo  or  troop 
ship  is  an  expensive  and  important  fin- 
ishing operation.  To  assure  the  longest 
possible  paint  life,  many  large  ships  are 
first  thoroughly  cleaned  with  "brushes" 
of  oxyacetylene  flame  —  a  steel-condi- 
tioning treatment  that  produces  a  clean, 
smooth  surface  unblemished 
by  rust  or  scale. 

Moreover,  this  modern 


AIR   REDUCTION  SALES  COMPANY 
MAGNOLIA  AIRCO  GAS  PRODUCTS  CO. 
NATIONAL'CARBIDE  CORPORATION 
PURE  CARBONIC  INCORPORATED 
THE  OHIO  CHEMICAL  AND  MFG.  CO. 
WILSON  WELDER  8.  METALS  CO..   INC. 


steel-cleansing  method  drives  occluded 
moisture  from  the  steel,  thus  making  it 
more  receptive  to  paint  and  making 
paint  jobs  last  longer.  As  a  result,  re- 
painting becomes  a  much  less  frequent 
necessity. ..maintenance  costs  are  con- 
liderably  reduced. 

In  addition  to  cleaning  steel,  the  oxy- 
acetylene flame  has  many  other  uses.  It 
cuts  metals  into  any  shape  quickly. ..sur- 


face hardens  them  at  points  of  wear... 
welds  them  into  strong  parts.  With  the 
electric  arc,  it  constitutes  a  remarkably 
fast,  versatile  metal-fabricating  team. 
If  you  would  like  to  receive  our 
informative  publication  "Airco  in  the 
News,"  we  shall  be  glad  to  send  a  free 
copy.  Write  to  Mr.  G.  Van  Alstyne, 
Dept.  C.  P.,  Air  Reduction,  60  East  42nd 
Street,  New  York  17,  N.  Y. 


SEND  ?OR  FREE  BOOKLET  ''AIRCO  IN  THE  NEWS" 


Air  RuDUCTiORf 


60    EAST    42nd     STREET 


NEW    YORK    17,    N.   V. 


OxrCEN,   ACETYLENE   AND   OTHER   ATMOSPHERIC   GASES    •    GAS    WELDING   AND   CUTTING   APPARATUS    '    CALCIUM   CARBIDE 
ARC   WELDING    MACHINES    AND    SUPPLIES    '     CARBON    DIOXIDE    '     -DRY    ICE"     •     ANAESTHETIC    AND    THBRAPBUTIC    GASES    AND    APPARATUS 


MARCH,  1944 
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RESEARCH  AND  ENGINEERING  KEEP  GENERAL  ELECTRIC  YEARS  AHEAD 


FLYING  FAMILY 

WHEN  a  hig  bomber  or  a  punchy  lighter  thunders  otT  the  field  to  keep  a  date  high  over  an  enemy 
target  several  hundred  miles  away,  many  electric  motors  go  along  with  it  -but  not  just  for 

the  ride. 

From  the  time  the  starting  motors  turn  over  the  cold  engines  till,  back  over  the  home  field,  a  combat- 
weary  man  presses  a  button  and  the  retractable  landing  gear  lowers  from  the  plane's  bellv,  electric  motors 
are  doing  hard,  exacting  work. 

These  motors,  seemingly  delivering  power  out  of  proportion  to  their  lightness,  have  taken  over 
most  of  the  tiring  muscular  jobs  .  .  .  like  lifting  and  lowering  the  flaps  against  tremendous  and  vary- 
ing wind  pressures  .  .  .  like  swinging  around  the  gun  turrets  at  the  gunner's  slightest  signal.  And 
thousands  of  these  are  G-E  motors,  being  supplied  in  ever-nicreasing  numbers  for  armament  operation 
and  for  the  actuating  parts  of  planes. 


SOLAR  SEARCHLIGHT 

WHEN  a  dazzling  point  of  light  gleams  on  the 
broad  seascape,  and  when  suddenly  that  point 
becomes  a  blinding  glare  that  persists  in  following  your 
plane,  chances  are  a  man  is  adrift  at  sea  and  needs  your 
help. 

He  is  using  one  of  the  new  emergency  signaling 
mirrors,  designed  bv  General  Electric  in  co-operation 
with  the  Coast  Guard,  the  Bureau  of  Standards,  and 
the  National  Inventors'  Council. 

These  mirrors  are  already  aboard  hundreds  of  life- 
boats and  rafts.  The  shipwrecked  sailor  follows  three 
simple  steps,  printed  in  large  letters  on  the  back  of  the 
mirror,  to  shoot  a  beam  of  sun-glare  at  a  target — and 
that  target  may  be  a  plane  or  ship  up  to  ten  miles  away. 


UPSTART 

MAYBE  vou've  wondered  how  the  big  Fortresses 
and  Liberator  bombers  of  our  Air  Forces  - 
operating  from  the  cold  Aleutians,  Newfoundland,  and 
Iceland-  -can  be  started  in  such  cold  climates  without 
a  moment's  loss  of  time. 

One  of  the  reasons  is  a  small  General  Electric  device — 
the  starting  vibrator  for  aircraft  engines  -one  of  the 
three  hundred  and  more  G-E  developments  for  our 
fighting  planes.  This  starting  vibrator  provides  a  very 
hot  spark  which  helps  aircraft  engines  to  start  instantly, 
regardless  of  weather  conditions. 

Htjr  t/'t  Gcniral  E/ectrk  raJio    programi:  "The  G-E    All-girl  Orchtstrj" 

SuiiiLiy  10  p.m.   ElVT,   NBC — 'T/v  WaiU  Tod.n"   niws,  every  weekday 

6.-4S  p.m.  EWT,  CBS. 


BUY   WAR   BONDS 


GENERAL  A  ELECTRIC 
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ELECTRO-RELAYS 

DON'T  OVERLOOK 
MINING 

COMPREG 

NAMES  IN  THE  NEWS 

TECHNO-TYPES 

ELECTRONICS 

TECHNOCRACKED 


Established    1885 


Member  E.C.M.A. 


A  Valuable  Post-War  Asset  for 
Every  Student  Engineer  .  .  . 


Until  Victory  has  been  won,  all  the  Timken 
Tapered  Roller  Bearings  we  can  make  will 
continue  to  go  into  war  equipment  of  all 
kinds  and  into  the  many  different  types  of 
machines  that  help  to  make  them. 

When  the  war  is  over  however,  Timken 
Bearings  again  will  be  requisitioned  for 
peace-time  requirements  of  transportation 
and  industrial  equipment.  Then  the  knowl- 
edge you  acquire  now  will  enable  you  to 
meet  any  and  every  bearing  condition  you 
may  encounter  in  the  future;  for  Timken 
Bearings  have  everything  it  takes  to  do  a 


complete  bearing  job — ability  to  eliminate 
friction;  to  carry  radial,  thrust  and  com- 
bined loads;  and  to  hold  moving  parts  in 
correct  and  constant  alignment. 

Learn  to  know  your  bearings  now;  this 
knowledge  will  pay  dividends  after  Victory, 
no  matter  what  kind  of  mechanical  equip- 
ment you  may  be  designing.  The  Timkea 
Roller  Bearing  Company,  Canton  6,  Ohio. 

TIMKEN 

TRAD£-MARK   HEG     U.  S.  PAT    OFF. 

TAPERED  ROLLiR  REARIHES 


THE  TECHNOGRAPH 


mk^e  ?n-^kua^^     Y  ^_  ^c?za^^  c^z,  /puz<^7^ 


The  promise  of  plastics,  in  the  after-war 
years,  holds  so  much  for  manufacturei-s  and 
consumers  alike  that  jierhajjs  we  should  learn 
a  little  more  about  the  nature  of  tiiese  new 
materials. 

Of  prime  significance,  chemically  made  plas- 
tics are  unlike  any  structural  material  we 
have  had  to  work  with  in  the  past. 

Plastics  are  the  product  of  chemistry.  They 
are  one  of  the  outstanding  examples  of  the 
chemist's  ability  to  produce— out  of  coal, 
petroleum,  air,  salt,  and  other  basic  elements 
— totally  new  substances. 

Important  to  an  understanding  of  plastics  is 
that  they  differ  widely  in  their  property 
characteristics. 


For  example,  some  plastics  are  extremely 
tough  and  withstand  rough  usage.  This  is 
true  of  Ethocel— one  of  the  Dow  plastics. 
Other  types  are  pliable.  Some  have  almost 
optical  (jualities  in  their  clarity.  Others  pos- 
sess excellent  electrical  insulating  value.  Some 
withstand  heat  and  others  extreme  cold. 

Among  Dow  plastics  possessing  some  of 
these  properties  to  a  high  degree  is  Styron  — 
a  plastic  especially  valuable  as  an  electrical 
insulator  and  having  many  other  uses  where 
lustrous  beauty  or  resistance  to  acids  and 
alkalis  are  factors  of  importance.  Saran,  on 
the  other  hand,  is  notable  for  its  tensile 
strength  and  flexibility,  which  make  it  widely 
used  for  such  products  as  tubing,  woven 
fabrics  and  rope.  Ethocel,  in  a  special  formula, 
is  especially  strong  and  tough  at  extremely 
low  temperatures. 


L 


JUST  WHAT 


blF 


LASTICS"? 


The  important  point  to  remember  is  that 
the  science  of  plastics  is  progi'essing  rapidly. 
Already  there  exist  many  specialized  plastics 
for  specific  applications.  As  our  knowledge 
of  both  plastic  compositions  and  the  tech- 
niciues  for  handling  them  increases,  these  new 
materials  will  undoubtedly  become  even  more 
widely  used  than  is  now  planned. 


Dow    Plastics    include 

Sfyron,  Soron^   %arar\   Film,    Ethocel 

and  Ethocel  Sheeting 


THE     DOW     CHEMICAL     COMPANY,     midland,    Michigan 

New    York        Bojton         Philadelphic         Woshington         Clevelond         Detroit         Chicago        St.   Louis 
Houiton         San    francisco         Los   Angeles        Seottle 
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LANDING  ON  A  DOT  IS  coniiiion- 
placf  for  our  warphiiif  pilots  to- 
day, thanks  to  new  bliiul-H\iii);  in- 
struments made  by  Westinglioiise. 
There  are  two  pointers  in  the  in- 
strument—  one  to  give  pilot  his 
direction  —  the  other,  his  proper 
gliding  angle.  By  manipiilatnif; 
flying  controls  to  keep  hotii 
pointers  crossed  over  a  dot  on  tlie 
dial,  pilot  can  locate  field  and  land 
blind  in  fog  or  darkness. 

AIL  THE  KING'S  HORSES  —  9V(I,()IH) 
ot  them — would  be  needed  to  equal 
the  power  generated  by  six  giant 
Westinghouse  water-wheel  genera- 
tors at  Grand  Coulee  Dam — larg- 
est of  their  kind  ever  built. 

ZIP  ...  A  certain  type  of  gyro  fly- 
wheel must  snap  up  to  full 
speed  (12,000  rpm)  in  just  I/Slli 
of  a  second.  Westmghouse  engi- 
neers devised  a  10' ;  pound  midget 
22  horsepower  electric  motor  to  do 
the  job.  Secret  of  fast  starting  lies 
in  special  brushes  that  carrv  600 
amperes  to  the  armature — at  a 
density  of  1600  amperes  per  square 
inch  of  brush  area. 

YO!  HO!  A  50-foot  mast  perform- 
ing sea  service  many  miles  from 
salt  water,  rolls  more  wildly  than 
any  crow's  nest  in  a  storm.  I  he 
mast  top  travels  .'0  miles  an  hour. 
in  swinging  back  and  forth  through 
a  90°  arc  every  six  seconds.  West- 
inghouse developed  this  land-go- 
ing mast  to  test  sensitive  ship- 
board electronic  devices  under  con- 
ditions more  severe  than  they  will 
face  at  sea. 

SAVED-800  MAN-HOURS  PER  SHIP. 

B\  changing  the  design  of  Mctorx 
ship  gearcases, Westinghouse  engi- 
neers saved  1/5  of  a  mile  of  arc 
welding  (about  SOO man-hours)  on 
each  case.  Bending  some  of  the 
thick  steel  plates,  to  make  right 
angles  (formerly  welded),  made 
possible  this  important  saving  in 
production  time. 


The  above  items  are  condensed 
excerpts  from  articles  in  the  West- 
inghouse Engineer,  a  bi-monthly 
engineering  review.  Regular  sub- 
scription price — $2.00  a  year.  Spe- 
cial price  to  students — 50^. 


Getting  the  right  answers— /^/.sf/ 

Pictured  above  is  a  remarkable  "electrical  brain"  tbat  enables  an  engi- 
neer to  solve — in  a  single  hour — intricate  calculations  that  would  take 
him  more  than  100  hours  b}'  mathematics.  And  other  calculations, 
impossible  to  compute  by  oiy  other  method,  are  easily  solved. 

It's  the  new  Westinghouse  Network  Calculator.  The  first  model  was 
de\'eloped  in  1929  by  Westinghouse  engineers  to  help  them  analyze 
the  electrical  characteristics  of  a  huge  power  system — by  creating  a 
synthetic  replica  of  the  system  to  laboratory  scale. 

Now,  even  before  a  new  electrical  system  is  built,  the  calculator  can 
reproduce  in  miniature  the  electrical  characteristics  of  the  proposed 
system — and  can  quickly  calculate  the  changes  in  equipment  needed 
for  best  results. 

Today,  this  new  and  improved  Westinghouse  Netw  ork  Calculator  is 
available  at  our  East  Pittsburgh  Works  for  making  studies  of  public 
utility  and  industrial  power  systems.  Another  Westinghouse  service  to 
industry  —  giving  the  right  electrical  answers  —  fast.  Westinghouse 
Electric  y  Manuf Picturing  Company,  Pittsburgh  30,  Pennsylvania. 

HESTINGHOUSE  PRESENTS  John  Charles  Thomas,  Sunday.  2:.1(l  p.m..  li.lV.T..  NBC. 
"Top  of  the  Evening,"  Monday,  Wednesday,  Friday,  10:15  p.m..  E.fl'.T.,  Blue  Network. 

Westiiidiouse 

PLANTS   IN    25    CITIES     ^^   OFFICES  EVERYWHERE 
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The  craftsman  works  at  close  quarters  in 
a  Westinghonse  plant  as  he  nears  comple- 
tion of  the  wound  stator  of  a  3,73()-kiIo- 
watt  turbine  generator  built  to  give  a  I'.  S. 
\a\al  Air  Station  its  own  source  of 
power,  (,'i/t  ('i/iirttay   II  t  stini/huiisr. 
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CLARK  8  C>  1.  800  B.  H.  P. 
GAS  ENGINE  DRIVEN  COMPRESSOR 


Pacific  Type  ITB— Hot  Oil,  Multi-Stage  Horizontal,  Forged 
Steel  Shell,  Double-Case,  High  Pressure  Centrifugal  Pump. 


Achievements  in  the  Field 


Half  of  Clark  Bros.  64-year  history  has  been 
largely  devoted  to  developing  and  perfecting 
the  "2  Cycle"  Engine.  Clark  engineers,  with 
far-sighted  vision,  recognized  "2  Cycle"  as 
the  ultimate  engine  as  long  ago  as  1910. 
Years  of  successful  experiment  and  research 
produced  the  modern  Clark  "2  Cycle." 

No  greater  tribute  could  be  paid  Clark  for 
the  hard  pioneering  years,  than  the  wide  ac- 
ceptance Clark  "2  Cycle"  enjoys  today,  not 
only  throughout  the  Petroleum  Industry,  but 
in  many  of  the  world's  largest  war  industries 
such  as  Synthetic  Rubber,  Synthetic  Ammo- 
nia and  Toluene  plants. 

Illustrated  above  is  the  Clark  8  cylinder— 
800  B.  H.  P.-"2  Cycle"  Gas  Engine  Driven 
Compressor.  Because  of  its  notable  records  in 
outstanding  Recycling  and  Pressure  Mainte- 
nance plant,  petroleum  engineers  consider  it 
"standard  equipment." 


Twent}-  jears  ago  Pacific  Engineers,  in  a 
rnodest  little  pump  shop,  startled  the  world 
with  a  radically  new  oil  pumping  technique. 
In  those  days  oil  pumps  were  costly  and  un- 
reliable. They  either  ground  themselves  to 
uselessness  in  a  few  months  or  corrosion  did 
the  trick. 

So  these  alert  Pacific  engineers  took  the 
micrometer,  new  alloys,  finest  of  materials 
and  developed  new  engineering  methods. 
They  created  a  group  of  precision  pumps 
that  defied  all  oil  field  and  refinery  pumping 
conditions— pumps  of  efficiency  and  economy 
with  a  life  measured  in  years  instead  of 
months. 

Today— in  a  large  modern  plant— Pacific 
still  maintains  its  leadership  with  a  complete 
line  of  centrifugal,  turbine  and  plunger  tjpes 
of  precision  pumps  for  water  well,  oil  well, 
refinery,  pipeline,  process,  boiler  feed  and 
hot  oil  operations,  as  well  as  large  emulsion 
pumps  for  synthetic  rubber  plants. 


CLARK  BROS.  CO.,  INC 


Olean,  N.  Y. 


PACIFIC  PUMPWORKS 

5715  Bickett  St.,  Huntington  Pk.,  Cal. 


Two    of  the   Dresser  Industries 
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UNION  CARBIDE  REPORTS 
first  full-year  s  production  of 

BUTADIENE 

for  the  Government's  Synthetic  Rnhber  Program 

(INSTITUTE,  W.  VA.  PLANT) 


Ni^it  view  of  the  imntfnse  butadiene  plant  at  Institute^  If  .  Va. 


A  LITTLE  OVER  A  YEAR  AGO*  the  first  tank  car  of  butadiene 
was  shippefl  from  the  Government's  large  integrated  ruhber 
project  at  Institute.  W.  Va.  This  historic  shipment  came  from 
the  immense  butadiene  plant  which  was  designed  and  built  by 
Carbide  and  Carbon  Chemicals  Corporation  for  the  Gov- 
ernment's Defense  Plant  Corporation — and  is  being  operated 
bv  this  Unit  of  UCC,  for  the  Rubber  Reserve  Company. 

FIRST   YEAR'S  PRODUCTION  OVER  THE  RATED  CAPACITY— 

that  is  the  record  of  lliis  huge  KO.(KI()-ton-[ier-vear  plant  during 
its  lirst  twelve  months!  This  has  been  accomjilislied  in  spiti-  of 
the  manv  iidierent  problems  that  had  to  be  solved  in  starting  a 
wholly  new  project  of  this  magnitude. 

Over  8/10  of  a  short  ton  of  butadiene  is  required  to  make 
about  one  long  ton  of  Huna  S  tvpe  synthetic  rubber.  Butadiene 
from  this  plant  during  the  past  year  has  provided  more  than 
90,000  long  tons  of  synthetic  rubl)er  for  the  Nation's  require- 
ments, both  military  and  essential  civilian.  The  delivery  of  this 
all-important  ingredient  also  has  made  possible  earK  produc- 
tion of  synthetic  rubber  under  the  Government's  program. 


♦The  firsi  tank  carload  of  butadiene  from  Institute  was  shipped  on  Fehru-iry  18.  l'*43 
—  less  than  one  month  after  L  nit  No,  1  of  the  four  large  buladieile-pri)dlH-ing  units 
had  started  upt-ratin^.  Sub?equelltly,  I  uit  No.  2  started  prudurint;  in  Marrh,  I  nit 
No.  3  in  April,  and  Luit  ISu.  4  ou  May  25.  1943, 


NOW  HUGE  BUTADIENE  PRODUCER  — although  originally 
designed  to  produce  80.000  tons  annual  capacity,  the  Institute 
plant  is  now  delivering  butadiene  at  a  rate  of  more  than  100.000 
tons  per  year.  An  identical  plant  using  Carbide's  process  was 
put  into  operation  bv  the  Koppers  United  Company  in  Sep- 
tember, 1913,  at  Kobuta,  near  I'ittsburgh,  Pa. 

OVER  75%  OF  THE  TOTAL  PRODUCTION  OF  BUTADIENE 
for  the  Government's  svnthetic  rubber  program  in  194,5  came 
from  the  alcohol  process  developed  bv  Carbide  am)  (Carbon 
Chemicals  Corporation. 

In  aildition  to  the  plant  at  Institute,  Carbide  made  a\  ailable 
plans  for  the  large  plant  at  Kobuta.  which  was  built  and  is 
being  operated  for  the  Government  by  Koppers  United  Com- 
pany, 

Carbide  and  Carbon  Chemicals  Corporation  also  has 
designed  and  built  for  the  Ilefense  Plant  Corporation,  anil  is 
operating  for  the  Rubber  Reserve  Company,  another  large 
butailiene  plant  at  Louisville.  Ky. 

▼ 
V.itsiiifss  mm.  tt'chnicinns.  teitvlirrs,  tirul  ttllit-rs  tire  inrih-tt  to  st'ittl 
far  ihi'  bonk  l'-4  "Huliidieite  <mi1  Slyrene    tor  Jiiinii  S  Synthetic 
Hiiliher   fr4nn   (intin   Alcottol."  which  cxplitiiis  tchat  these  plitnta 
do.  mill  icliiit  their  place  is  in  the  Coi  eriiiiieiit's  riiliher  program. 


BUY    WAR    BONDS    AND    STAMPS 


UNION     CARBIDE     AND    CARBON     CORPORATION 

30  East  42n<l  .Street      [IH3     New  York  17,  N.  Y. 


Principal  Vnil.i  in  the  Vniteil  Stntes  nnil  their  Prnilucts 
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Electro  Mt'tallureiral  CompatiT 
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INDUSTRIAL  GASES  AND  CARBIDE 
Th<-  l.indt-  .Vtr  Produrls  Company 
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the  Electro- 
Magnetic  Relay 

By  CURTIS   DONNEL,  E.E.  '46 

In  histnrics  of  inventions  of  telcgraplu'  much  stress  was 
placed  upiin  tlie  in\ention  of  the  telegraphic  relay.  To 
Joseph  Henr\  and  to  Morse  it  seemed  a  complete  appara- 
tus tor  the  indefinite  transmission  of  telegraph)'  over  land. 
Years  later,  however,  a  more  complete  relay  had  to  be 
constructed  that  would  respond  to  the  current  generated  b\ 
the  \ar\ing  resistances  of  the  carbon  transmitter.  This  rela\ 
was  termed  the  telephone  relay.  To  visualize  the  problem 
that  science  was  faced  with,  some  observers  thought  that 
about  one  per  cent  of  the  telephone  current  was  transformed 
into  soiuul  waves;  the  remaining  ninet\-nine  per  cent  being 
dissipated  as  heat.  The  idea  of  the  use  of  induction  on  a 
neighboring  circuit  at  several  points  was  adopted,  and  from 
that  time  on,  the  use  and  de\elopments  of  the  relay  ha\'e 
increased  tremendously. 

Today  the  relay  is  more  important  than  ever  before. 
It  is  serving  tirelessly  and  relentlessly  for  multi-speed  opera- 
tions of  all    kinds  all  over  the  world. 

AV'ebster's  Collegiate  Dictionary  gives  the  defini- 
tion of  the  relay  as  "An  electromagnetic  device 
operated  by  a  variation  in  conditions  of  an  electric  circuit, 
and  which,  when  so  operated,  operates  in  turn,  other  devices, 
as  a  switchv  in  the  same  or  a  different  circuit." 

The  relay,  as  it  is  commonly  thought  of,  consists  of  a 
coil  of  a  number  of  turns  of  wire,  and  an  armature  of  some 
ferromagnetic  material.  The  coil  is  energized  by  a  very 
small  current,  which  in  turn  causes  the  armature  to  move 
in  a  desired  direction  with  a  force  proportional  to  the  cur- 
rent times  the  number  of  coil  turns,  or  ampere-turns.  In 
doing  so,  the  armature  is  capable  of  exerting  a  mechanical 
force  on  an  external  switch.  For  example,  take  the  relay 
manufactured  by  C.  P.  Clare  &  Co.  as  shown  in  fiy.  I.  The 


Fig.  1 

coil  (A)  is  energized  by  a  small  current,  thereby  causing 
the  armature  (B)  to  move  toward  the  coil.  The  armature 
is  fastened  to  the  top  of  the  relay  b>  means  of  a  brass  bear- 
ing. The  residual  screw  (C)  extends  beyond  the  armature 
on  the  coil  face  side,  and  determines  the  length  of  the 
air-gap  when  the  armature  is  in  its  operating  position.  The 
arniature  arm  (D)  moves  upward  against  the  armature 
springs.  The  armature  springs  in  turn  move  upward ;  the 
lowest  spring  being  moved  by  the  armatine  arm,  and  each 
succeeding  spring  being  moved  by  the  bakelite  bushings 
that   are   riveted   to  the   under  side  of  the   spring. 

The  "ears,"  or  the  part  of  the  spring  where  the  termi- 
nal connections  are  made,  are  staggered  in  order  to  increase 
the   distance   between   successive   springs,   thereby   decreasing 


the  possibility  of  a  .short-circuit.  The  rclajs  are  subjected 
to  a  1  ()()()  volt  A.C.  break-down  test  before  leaving  the 
factory.  A  breakdown  test  is  a  test  to  check  the  insulation 
for  breakdown  characteristics  greater  than  would  be  en- 
countered in  actual  .service.  The  check  for  open  winding 
is  made  by  apphing  a  current  to  the  relay  and  checking  it 
for  operation. 

The  armature  springs,  as  well  as  the  other  springs  used 
in  the  spring  assembly,  are  made  of  cold-rolled  nickel-silver 
stock.  Nickel-silver  is  used  for  the  springs  because  it  gives 
a  high  conductivitv  as  well  as  being  able  to  retain  the 
tension  necessarv    for  this  type  of  relay. 

An  iron  core  is  placed  inside  the  coil  of  the  rela\  to 
concentrate  the  flux  produced  by  the  coil,  and  con.sequently 
the  ampere-turns,  or  force  needed  to  move  the  armature, 
is  less  than  it  woidd  be  if  no  core  were  used.  If  a  relay  is 
to  operate  on  direct  cmrent  an  ordinary  iron  core  is  used, 
but  if  the  relay  is  to  operate  on  alternating  current,  a  lami- 
nated iron  core  must  be  used  so  that  the  eddy  current  loss 
is  reduced  to  a  minimum.  This  is  especially  true  if  high 
frequency  cmrent  is  used,  because  the  loss  woidd  be  much 
greater  than  at  ordinary  frequencv'.  In  the  latter  case  the  loss 
would  be  proportional  to  the  frequency. 

One  of  the  governing  factors  in  the  design  of  a  relay 
is  the  heat  that  is  developed  in  the  coil.  The  heat  in  watts 
is  equal  to  the  product  of  the  current  in  amperes  squared 
times  the  resistance  in  ohms.  I-R=power  lost  in  watts.  The 
maximum  temperature  that  is  developed  is  dependent  upon 
the  type  and  size  of  conductor,  and  also  the  type  of  wire 
insulation.  These  temperatures  may  vary  from  2U0  to  300 
degrees  F. 

The  heat  dissipating  area  of  the  coil  depends  upon  the 
number  of  turns  that  are  wound  on  the  core,  or  the  depth 
of  the  winding  on  the  core.  As  the  number  of  turns  are 
increased,  the  outside  area,  or  the  dissipating  area,  is 
increased. 

The  heat  that  is  developed  may  be  as  high  as  four 
watts  per  square  inch ;  however,  it  is  recommended  that 
one  watt  per  square  inch  be  considered  maximum  for  a  relay 
that  is  covered,  and  one  and  one-half  watts  per  square 
inch  for  silk  insulated  wire. 

The  contacts  are  attached  to  the  springs  by  various 
means ;  the  most  common  of  which  is  spot-welding.  With 
spot-welding  a  good  contact  is  assured,  because  the  entire 
base  of  the  contact  is  fused  to  the  spring.  C.  P.  Clare  &  Co. 
spot-weld  tiny  hemispherical  shaped  contacts  near  the  ends 
of  the  springs.  The  type  of  contact  that  is  used  depends 
upon  the  continuity  of  operation,  contact  pressure,  and  the 
current  that  is  to  be  carried  by  the  spring.  The  springs  of 
the  relay  are  part  of  the  external  circuit,  and  open  or 
close  the  external  circuit  by  the  movement  of  the  armature. 
The  normal  contact  pressure  is  35  grams;  this  pressure 
being  selected  to  furnish  the  force  necessary  to  remove  the 
film  and  tarnish  caused  by  atmospheric  conditions.  This 
pressure  is  also  necessary  to  hold  the  contacts  together  in 
the  event  there  is  a  slight  jarring  of  the  relay  during  oper- 
ation. 

If  relays  are  to  be  used  where  the  vibration  is  excessive, 
such  as  in  aircraft  or  ships  at  sea,  the  contact  pressure  may  be 
as  high  as  70  grams.  In  this  case,  the  mechanical  strength 
of  the  contact  has  to  be  considered.  Platinum-Irridium 
contacts  are  generalh'  considered  the  best  for  this  use ;  how- 
ever, tungsten  contacts  are  sometimes  used. 

Westinghouse  research  engineers  have  found  that  if  relax 
contacts  are  made  hollow  and  partiallv  filled  with  a  metallic 
powder,  the  poor  connections  are  eliminated  by  the  bouncing 
and   chattering  in   electrical    relays. 

The  design  of  alternating  current  relays  is  slightly  dif- 
ferent than  the  design  of  direct  current  relays.  'Chattering" 
in  alternating  current  relays  is  caused  by  the  current  alter- 
( Conthiutd    on     Paqc    2(1) 
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DON'T  OVERLOOK  MINING 


By  MARION  B.  WALLS,  MJn.  E.  '44'/2 


From  the  depths  of  antiquit\  tliere  comes  tlie  stoi\-  ot  the 
farmer  who,  when  asked  how  the  potatoes  turned  out,  re- 
plied, "They  didn't  turn  out — the  boys  had  to  dig  'em  out." 
\Vhilc  this  article  does  not  deal  with  either  farmers  or 
potatoes  there  is  a  modern-day  counterpart  of  this  condition. 
The  present  problem  is  the  unaxailability  of  technical  men 
for  the  mining  industry.  They  don't  "turn  out."  In  fact, 
in  both  111.  and  Pa.  the  industry  is  now  providing  scholar- 
ships in  an  effort  to  produce  their  own  men. 

It  is  odd  that  this  condition  should  exist  when  one  con- 
siders that  with  the  exception  of  the  agriculturists,  mining  is 
the  oldest  occupation.  Even  today  these  same  two  are  still 
the  basic  producers  of  the  world's  goods.  This  point  seems 
to  have  been  overlooked,  and  it  is  paradoxical  that  although 
these  are  the  only  true  producers  and  all  other  industries 
are  built  on  the  use  of  their  products,  mining  should  have 
been  so  side-tracked  in  the  modern  educational  scheme.  And 
it  is  even  more  strange  when  one  remembers  that  although 
go\ernments  recognize  the  great  importance  of  mining  the 
people  as  a  whole  should  forget  it.  The  basis  of  most 
wars  is  economics  and  this  economics  is  tied  up  with  natural 
resources,  chiefh'  minerals,  because  they  are  vital,  and  yet, 
because  mining  is  so  common  it  is  forgotten.  It  is  a  com- 
mon trait  of  the  human  race  to  overlook  the  commonplace. 

Because  the  author  is  more  familiar  with  coal  mining 
this  phase  of  the  problem  will  be  discussed,  but  the  metallic 
nu'nes  ha\e  essentially  the  same  problems  in  obtaim'ng  tech- 
nicians. Perhaps  part  of  the  faiiTt  lies  in  the  mines  and 
mining  people  themselves.  With  the  powerful  advancements 
made  by  the  electrical  engineers,  the  present  strides  forward 
by  the  metallurgists,  and  the  more  romantic  connotation 
associated  with  the  title  of  civil  engineer,  mining  engineering 
has  been  eclipsed.  During  the  past  decade  or  so  many  of  the 
largest  schools  have  dropped  their  mining  curriculum  en- 
tireh,  and  in  most  of  the  other  schools  it  has  dropped  in 
importance.  The  result  has  been  that  when  the  operators 
of  the  mines  needed  technical  men  they  have  been  forced  to 
hire  other  engineers  and  then  convert  them  to  mining  en- 
gineers. 

This  would  seein  to  indicate  that  prospects  in  mining 
engineering  are  dismal,  or  else  more  people  would  be  en- 
rolled in  studying  it;  and  yet  this  is  another  of  the  many 
paradoxes  connected  with  mining  which  make  it  so  inter- 
esting. Why  is  the  reverse  true?  Simph'  because  it  has 
been  neglected  so  long  there  is  now  a  scarcity  at  the  very 
time  when  there  is  the  greatest  need. 

This  need  is  very  evident  in  coal  mining  as  this  branch 
of  mining  is  destined  to  resume  its  former  position  of  im- 
portance in  the  affairs  of  the  world  and,  in  fact,  to  even 
surpass  its  greatest  glory  if  given  wise  guidance.  If  this 
guidance  develops,  and  far-sighted  coal  men  are  starting 
the  nucleus  now,  then  there  will  be  great  opportunities  for 
skilled  engineers  in  the  not  too  distant  future. 

A  look  at  the  past  history  and  background  of  coal  mining 
should  be  introduced  at  this  point  in  order  to  make  more 
clear  the  present  problems.  Like  other  industries,  when  the 
machine  age  de\eloped,  the  mining  industry  turned  to  ma- 
chciner\-  to  increase  production.  That  they  did  a  thorough 
job  cannot  be  denied.  One  mine  in  the  author's  experience 
at  one  time  had  over  twelve  hundred  employees,  but  since 
becoming  completely  mechaiuzed  it  turns  out  the  same 
amoiuit   of    coal    with   only   one-half    that    number   of   men. 
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'Fhis  same  condition  is  reflected  throughout  the  coal  fields. 
For  instance,  last  year  with  only  four  hundred  thousand 
men,  a  loss  of  near  sixty  thousand  to  the  armed  forces,  the 
bituminous  coal  mining  industry  established  a  new  record 
of  589,000,000  tons  of  coal  produced,  this  despite  the  in- 
correctly publicized  "strikes".  Illinois  is  one  of  the  most 
mechanized  and  figures  of  it  will  show  how  machinery  has 
increased  efficiency.  In  1923  it  took  93,681  men  at  o\er 
300  mines  to  produce  61,406,093  tons,  whereas  for  a  com- 
parable production  of  61,124,628  tons  in  1942  it  took  only 
30,022  men  working  at  onl\  141  mines.  In  1942,  8<i.8'f 
of  the  coal  mined  underground  in  Illinois  was  mechanically 
loaded. 

Of  course,  this  increase  was  due  to  the  impetus  of  war, 
but  dining  normal  times  the  average  production  is  about 
383,000,000  tons.  Hut  here  is  where  the  hitch  is:  to  pio- 
duce  this  coal  most  of  the  mines  only  average  between  three 
and  four  days  of  work  each  week  and  most  of  the  days  of 
operation  are  concentrated  in  the  winter  months.  The 
seasonal  work  has  caused  unstability  and  is  detrimental  to 
both  the  worker  and  the  operator.  The  worker  has  no 
definite  income  upon  which  he  can  reh  in  making  plans, 
and  it  is  almost  needless  to  say  that  the  operators  do  not 
like  this  unstable  condition.  When  money  is  invested  in 
equipment  and  the  equipment  lies  idle  for  long  periods  there 
is  loss  of  returns.  When  overhead  mounts,  profit  declines, 
and  no  one  gains.  And  beyond  the  fact  that  there  is  this 
loss  of  potential  production,  there  is  also  the  effect  of  spo- 
radic use  of  the  equipment.  .Mechanics  recognize  that  in 
many  ways  machinery  resembles  humans.  In  order  to  keep 
themselves  in  good  condition  athletes  exercise  every  da\. 
They  know  that  the\-  cannot  do  all  their  conditioning  in 
one  day  as  it  might  be  too  strenuous  and  they  might  pass 
their  physical  limit,  and  even  if  they  could,  and  then  tried 
to  take  all  their  rest  at  one  time  they  would  soon  become 
soft  and  out  of  condition  again.  The  comparable  sameness 
holds  true  for  machinery.  .Machinery  cannot  be'  run  for 
long  periods  of  time  without  pauses,  and  conversely,  neither 
can  it  lay  idle  for  long  periods  without  deteriorating  effects. 
All  this  means  money  out  of  the  pocket  with  nothing  to 
show  for  it,  and  as  mines  are  nui  by  economics  this  is  a 
serious   problem. 

Therefore,  stability  is  the  prime  requisite.  Production 
and  efficiency  have  had  the  greatest  attention  in  the  past, 
and  have  been  worked  out  so  well  that  they  have  far  sur- 
passed the  demand.  Now  the  question  is,  how  can  we  gain 
this  stability?  Logically,  the  answer  is  to  increase  the  de- 
mand, but  this  brings  up  the  further  question  of  how  to  go 
about  it. 

This  is  where  the  opportunities  for  young  mining  tech- 
nicians begin.  And  on  this  point  the  picture  is  not  as 
clouded  as  would  .seem  suggested,  but  in  reality  it  is  very 
bright.  This  is  almost  a  virgin  field  of  endeavor  as  only 
the  groundwork  has  been  set  up. 

While  the  coal  producers  were  concentrating  on  increas- 
ing production  the  oil  industry  was  quick  to  enter  the  heat- 
ing fuel  business,  and  it  is  admitted  that  at  the  present  time 
they  are  a  major  competitor  with  their  cleaner  and  more 
compact  heating  units.  But  many  prominent  geologists  are 
pessimistic  concerning  oil  reserves.  The  United  States  pro- 
duces 70  per  cent  of  the  world's  supply  of  oil  at  the  present 
( Cnnthuud    on     Piu/c     24) 
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Compreg  .  .  . 


By  CHRIST  D.  KACALIEFF 

Rvsearch  Assistant,  T.A.M. 

Given  an  impetus  which  oiil\  a  war  can  gi\T.  the  plas- 
tics industry  has  forged  ahead  with  an  ingenuity  unparalled 
in  many  industries.  One  of  the  recent  major  developments 
in  plastics  and  wood  which  is  receiving  much  attention  is 
a  new  product  known  to  the  trade  as  "compreg,  "high  densi- 
ty phwood,"  or  "resin-dcnsified  wood."  It  represents  a 
unique  combination  of  wood  veneers  and  plastic  resins  whicli 
lends  unusual  physical  properties  to  the   product. 

Compreg  is  made  by  impregnating  or  soaking  wood 
veneers  with  a  plastic  resin,  dr\ing  the  coated  sheets,  and 
then  placing  piles  of  the  treated  veneers  between  the  heated 
platens  of  a  hydraulic  press.  Press  temperatures  range 
from  260°  F  to  360°  F,  pressures  between  900  and 
3,000  pounds  per  square  inch,  and  press  or  curing  time 
(time  required  for  the  setting  of  the  plastic  resin)  between 
20  to  200  minutes.  Press  time  \aries  with  the  thickness 
of  the  product  while  the  bonding  pressures  are  determined 
by  the  desired  densit\  of  the  final  product. 

Various  types  of  plastic  resins  or  glues  have  been  used 
in  the  manufacture  of  compreg.  the  particular  t\pe  of  resin 
depending  in  some  measure  on  the  applications  of  the 
material.     However,    the    general     purpose    phenolic    resins 


First  step  in  maunfacture  of  compreg  is  to  stack  veneers 
on  a  rack.  Rack  is  then  lowered  into  a  tank  for  impregnating 
with  phenol  varnish  where  vacuum  is  maintained  first, 
followed  by  pressure. 
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Machined    propeller    made    from    compreg. 

which  arc  thermosetting  (inabilitx  to  change  shape  b\ 
heating  after  initial  fabrication)  are  being  used  more 
extensively  than  the  thermoplastic  resins  (ability  to  change 
form  when  subjected  to  heat).  A  resin  particularh'  suited 
for  impregnation  is  a  resin  at  substantially  the  phenol- 
alcohol  stage  of  condensation  applied  in  an  aqueous  solu- 
((^ontinucd    on    P(i//c    13) 
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By  CHESTER   D.  MARQUIS,  M.E.  '45 


ROLAND  VICTOR  DANNER 

Rollie,  a  Chicago  product,  has  the  distinction  of  com- 
posing one-third  of  this  semester's  graduating  class  in  the 
department  of  Electrical  Engineering.  Furthermore,  he  is 
president  of  the  campus  branch  of  the  American  Institute 
of  Electrical  Engineers  for  this  year. 

Rating  about  a  3.5  average  in  a  plenty  tough  course, 
Rollie  is  holding  up  his  end  of  the  scholastic  situation  and 
is  quite  active  in  his  fraternity.  Phi  Kappa.  He  guided  that 
orgaiu'zation  as  president  last  semester,  and  has  been  repre- 
sentative to  the  Interfraternity  Council  for  tlie  past  two 
years. 

As  a  great  fan  of  amateur  radio  \\ork:,  Rollie  was  a 
most  interested  meinber  of  Syn-Ton,  amateur  radio  fra- 
ternity when  it  was  active  on  the  campus.  As  a  matter  of 
fact,  Rollie  had  his  own  amateur  radio  station  in  Chicago 
in  the  pre-war  days.  If  you  can  recall  that  far  into  the 
past,  you  may  recognize  his  slogan:  "This  is  W9HYG, 
the  Rainbow  Station."  Blue,  yellow  and  green,  get  it? 
Very  tricky,  Rollie.  In  other  days  when  time  was  a  little 
less  precious,  gas-model  building  also  contributed  to  the 
leisure  occupation  of  this  gentleman. 

Roland  spent  his  first  year  at  Northwestern  University, 
before  seeing  the  light.  (Apologies,  where  due).  He  com- 
ments that  he  has  a  regular  lady  friend  these  days  who 
lives  a  little  west  of  Chambana  town. 


can  Society  of  Ci\il  Engineers  and  Chi  Epsilon,  C.E.  honor- 
ary. As  though  holding  the  two  most  important  jobs  in  the 
C.E.  school  weren't  enough,  John  is  prex\'  this  >car  of  his 
fraternity,  the  Triangle  house. 


ROLLIE 

For  a  comment,  Rollie  states  that  he  thinks  it  is  up 
to  the  individual  to  learn  on  his  own  initiative  the  knack 
of  getting  around  in  the  campus  picture,  and  still  keep 
up  the  grades.  He  believes  further  that  such  courses  as 
Logic  and  Psychology  are  excellent  for  Engineers  and  that 
more  encouragement    should   be   given   them. 

JOHN  CALVIN  ASCHERMAN 

In  this  day  of  alphabetical  designation  Johny  C.  should 
be  known  as  a  B.M.O.C.,  and  very  big  on  the  engineering 
campus.  He  is  a  senior  Civil  Engineer  with  roughly  a  4.35 
average,  and  is  serving  his  fellows  as  president  of  the  Ameri- 
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JOHNNY 

As  for  studying,  suffice  it  to  say  that  J.  C.  made  honors 
day  his  first  three  years,  possesses  a  U.  of  I.  Scholarship  Key, 
and  is  a  pledge  to  Sigma  Tau,  engineering  honor  fraternity. 

John  hails  from  Lovington  over  by  Decatur,  and  very 
reliable  sources  have  it  that  he  is  engaged  to  a  very  lovelj 
girl  from  that  fair  city. 

He  has  as  hobbies  photography,  gas-model  airplane  con- 
struction, and  possesses  a  very  fine  stamp  collection,  although 
he  admits  all  have  suffered  temporarily  to  some  extent  in 
these  busy  days.  He  played  solo  cornet  in  the  high  school 
band  for  five  years,  but  had  to  give  that  up  tor  now. 

John's  father  gave  him  an  airplane  for  his  graduation 
from  high  school,  which,  no  doubt,  accounts  for  his  present 
interest  in  structural  steel  work,  particularly  as  applied  to 
aeronautical  construction.  He  has  a  great  many  solo  hours 
and  regrets  that  he  had  to  quit  flying  and  sell  his  plane 
because  of  war-time  restrictions. 

At  present  Johny  is  helping  to  run  impact  tests  on  rein- 
forced concrete  beams  at  the  Talbot  Laboratory,  and  in 
the  future  would  like  to  design  airplane  structures  for  the 
National   Advisory  Committee  on   Aeronautics. 

He  says,  "I  have  wanted  to  be  an  engineer  for  as  long 
as  I  can  remember.  Engineering  is  a  fascinating  field  and 
is  tops  with  me.  I've  never  regretted  my  step  of  getting  in!" 

RICHARD  LOUIS  CONKLIN 

Dick  is  definitely  a  candidate  for  an  "Interesting  lUini 
Engineers"  gallery.  He  is  a  senior  in  Engineering  Physics 
and  is  one  of  a  great  many  fine  people  on  the  campus  from 
Rockford. 

Along  the  executive  line,  Dick  is  president  of  Sigma 
Tau,  honorary  in  engineering,  one  of  the  four  present 
officer-members  of  Tau   Beta  Pi,   all-engineering  scholastic 
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trateniity,  and  is  vice  presiJi'iit  and  corit'spoiuling  secretary 
of  the  Triangle  house.  For  the  past  two  years  he  has  been 
chairman  of  Pubhcity  and  Editor  of  the  official  organ, 
"The   Mac"   at    .McKinley    Presbyterian    foundation. 

The  tact  that  Dick  has  plenty  of  ability  and  gre\'  matter 
is  further  evidenced  by  his  being  on  honors  day  for  three 
years,  earning  a  L  niversity  Scholarship  Key  and  being  a 
member  of  Pi  Mu  Kiisilon,  mathematics  iionorary,  ami  Phi 
Eta  Sigma,  freshman  men's  scholastic  honorary.  He  worked 
on  the  lllio  staff  and  the  Illini  Union  music  committee  in 
his  first  year  here.  He  served  as  first  and  master  sergeant, 
respectively  in  his  last  two  semesters  in  Basic  R.O.T.C. 
and  was  awarded  the  American  Legion  Medal  as  best  sopho- 
more in  the  Signal  Corps  that  year. 

Writing,  stamp  collection,  ship  model  construction  and 
music  are  among  Dick's  hobbies.  He  says  he  is  interested  in 
the  women  on  the  campus  in  a  general  way  only,  at  least 
for  the  present. 

Dick  is  of  the  opinion  that  the  engineering  course  is 
inclined  to  be  too  narrow  and  should  include  more  "cul- 
tural courses."  He  likes  Engineering  Physics  very  much 
indeed  and  he  is  paiticularly  fond  of  Light  and  Coptics  and 
Electricity.  He  sa\s  that  there  is  too  much  arguing  about  the 
best  branch  of  engineering.  He  says  that  each  is  necessary 
and  has  its  place  in  the  cooperative  picture  of  life  today. 
In  closing,  Dick  mused  that  he  would  like  to  see  the  world's 
operation  transferred  from  the  politicians  to  the  engineers. 
"They  might  do  a  much  better  job." 


ding?)    and   has   been   working   on   applied    commercial    and 
anahtical  chemical  testing  for  the  Chemistry  department. 

Hy  the  way.  Hill  is  an  L'rbana  boy.  His  father  is  Prof. 
W^.  H.  Se\erns  of  the  department  of  .Mechanical  Engineer- 


DICK 

WILLL\M   HARRLSON  SEVERNS 

As  senior  manager  of  the  Star  Course  concert  scries  for 
this  year.  Bill  has  made  a  definite  place  for  himself  in  cam- 
pus life,  and  contributed  greatly  to  the  entertainment  and 
culture  of  a  great  many  Illini. 

Bill  says  that  he  hasn't  figured  his  average  lately,  but 
that  it  stands  at  "something  o\er  4.1"  He  is  treasurer  of 
the  student  branch  of  the  American  Institute  of  Chemical 
Engineers  and  a  member  of  Alpha  Chi  Sigma,  honor-social 
chemistry   fraternity. 

In  his  first  year  Bill  was  a  member  of  the  First  Regi- 
mental Band  and  served  on  the  staff  of  The  Daily  Illini 
his  first  two  years. 

Althoiigh  he  has  not  had  time  to  participate  much  in 
athletics.  Bill  is  quite  a  sport  fan.  He  likes  also  to  listen 
to  good  music  when  he  hasn't  too  much  Chemistry  to  do. 

As  for  the  women,  we  quote,  "I'm  playing  the  field  just 
now.' 

Bill  has  a  2 A  deferment  until  August    (Who  am  I  kid- 


BILL 

Asked  for  criticisms  of  his  school,  his  curriculum,  and 
his  fellow  engineers,  Bill  responded,  "I  like  everything  just 
fine  the  way  it  is." 

That's    what    we    like    to    see,    a    satisfied    customer. 


COMPREG  .  .  . 

( lliiiitiinitd    from    I'dyc    II) 
tion.   The  small  and  highly  polar  resin  molecules  penetrate 
into   the   cell    walls   and    are   thought   to   combine    at    least 
loosely    with    the    cellulose    of    the    wood    resulting    in    a 
dimensionally  more  stable,  although  more  brittle,  material. 


Cheeking    impregnated    dried    wood    for    size,    direction    of 
grain,   and   weight   of   assembly   prior   to    pressing. 

The  effects  of  resin  on  wood  are  many.  Resin  (  1  )  tends 

to  plasticize  and   soften   the   wood   .so   it  can   be  compressed 

to  high  densities.   Most  attention   at  present  is  being  given 

to  a   product  whose  specific  gravity  is    1.4  which   is  close 

(Continued    on    Page    26) 
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Here  are  some  of  the  dif- 
ferent types  of  gears  and 
pinions  used  to  translate 
tlie  high  rpm  speed  of  the 
propulsion  turbine  into 
slower,  efficient  propeller 
speed.  Workman  is  direct- 
ing overhead  crane  re- 
moval of  a  high  speed 
gear  blank  to  a  bobbing 
machine  that  will  cut 
teeth  into  its  circumfer- 
ence. Larger  gears  shown 
are  low-speed,  or  "bull," 
gears  manufactured  at  a 
General   Electric  plant. 


— Cut    Conrti^sv 
Gi'iiiial  ISU-ctriL 


FOR  TESTING  POWER  TRANSFORMERS.  Ex- 
cellent flexibility,  greater  stored-energy  capacity, 
and  streamline  appearance  are  afforded  by  the 
3,000.000-volt  impulse  generator  now  used  in 
power-transformer  test  by  the  General  Electric 
Company  at  Pittsfield,  Alass.  The  main  genera- 
tor consists  of  100-kilovolt  capacity  units  ar- 
ranged in  four  vertical  stacks,  with  the  elements 
electrically  connected  for  a  maximum  charging 
voltage  of  200  kolivots.  The  motor-operated 
switching  spheres  are  mounted  in  two  vertical 
Herkolite  columns  at  the  center  of  the  main 
assembly. 

C)it    Courlcsv   Ccnfral   Electric 


The  128-foot  television  transmitter  of 
G.E.  station  WRGB  with  an  enclosed 
electric  heater. 

— Cut    Courtesy    l,ciu-ra/    lilcctric 


USING  HIS  HE.\D.  Old  skills  such  as  the  "head- 
toting"  method  demonstrated  by  this  workman 
at  the  Westinghouse  porcelain  plant  are  being 
used  today  to  speed  production.  Skillfully  bal- 
ancing a  20-pound  high-voltage  insulator  on  his 
head  and  another  in  each  hand,  he  easily  walks 
a  few  steps  with  them  to  the  conveyer  that 
carries  the  porcelain  insulators  to  the  kilns. 
Workmen  at  this  plant  learned  the  head-carrying 
method  more  than  15  years  ago,  before  automatic 
conveyers  were  installed.  The  insulators  shown 
are  for  condenser  bushings  to  insulate  high-volt- 
age wires  attached  to  such  electrical  apparatus 
as  transformers  and  circuit  breakers. 

— Cut   Courtesy    U'csliUtiltousc 


tM^n&iican  SPeience 
and  ^ndu^liu 

working  to 
further  American  Good  Living  .  .  . 

WE  DEDICATE 

our  Radio  Sponsorship  of  the 

World's  Finest  Music,  by  the 

World's  Finest  Concert  Orchestra  .  .  . 

THE  BOSTON 
SYMPHONY 

Saturday  Evenings,  at  8:30  P.M.  (E.W.T.) 

over  165  Stations  of  the  Blue  Net^vork, 

from  New  England  to  California 


ENGINEERING     THAT     AIDS     ALL     INDUSTRY 
FURTHERS     AMERICAN     GOOD     LIVING" 


^IIIIIIIIIIIIWIIIIIIIIIIIIIIMIIIHJj 

Sister  to  every  science  furthering  Good  Living- 
Music,  by  the  world's  finest  musicians,  is  Allis-Chahners' 
choice  of  radio  entertainment  for  America 


IN  THE  WORDS  of  Serge  Koussevitzky, 
world-famous  conductor  of!  he  Bos- 
ton Symphony  itself:  "  1  oday  Amer- 
ican audiences  show  not  only  their  love 
and  admiration  of  music,  but  also  a 
deep  understanding  of  the  necessity 
and  importance  of  musical  art  in  the 
progress  of  humanity." 

Americans   also   enjoy   the   highest 


standard  of  living  of  anv  people  on 
earth  —  the  finest  food,  clothing,  homes 
and  transportation — because  they  are 
the  mightiest  industrial  nation  on  earth. 
That  is  why  we  respectfully  dedicate 
to  the  Men  of  American  Industry,  our 
radio  sponsorship  of  The  Boston  Sym- 
phony— why  we  have  chosen  it  as  the 
vehicle  to  carry  to  the  American  public 


the  .•\llis-Chalmers  story . . . 

Engineering  that  aids  all  Industry — 
Jurthers  American  Good  Living. 
Today  over  1600  Allis-Chalmers  prod- 
ucts are  helping  America  to  the  earliest 
possible  \'ictory — after  the  zvar,t\\es?ime 
engineering  will  mean  Good  Living,  the 
American  Way. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wisconsin- 
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ALLIS-CHALMER 


ELECTRONICS  at  WORK 

By  CARL  J.  MADSEN 

Electronics  Engineer,  Industry  Engineering  Department, 

Westinghiiiise  Electric  anil  Manufacturing  (.'mn pany. 

East  Pittsburgh,  Pa. 


To  many  people  the  word  "electrom'cs"  still  carries  with 
it  the  atmosphere  of  strange  imaginary  worlds,  assorted 
elliptical  orbits,  weird  atomic  structures  and  other  mystifying 
figures.  To  others,  it  conveys  radio  broadcasting  and  tele- 
vision. However,  to  those  associated  with  the  science  of 
electronics  for  over  a  decade,  this  mirage  is  replaced  by  the 
mental  picture  of  thousands  of  electronic  devices  in  every 
day  use  in  our  factories,  mills,  offices  and  homes. 

There  are  probably  as  many  definitions  of  the  word 
electronics  as  there  are  individuals  associated  with  its  appli- 
cation, (^ne  definition  is:  electronics  is  the  application  ol 
devices  in  which  the  flow  of  free  electrons  are  made  to 
perform  such  numerous  functions  or  duties,  as  to  rectify, 
amplify,  generate,  control,  convert  light  into  current  and 
current  into  light.  The  necessary  tubes  may  take  the  form 
of  diodes,  triodes,  ignitrons,  pentodes,  beam  power  tubes, 
thyratrons,  phanatrons,  kenatrons,  photo  tubes,  cathode  ray 
tubes  and  so  on.  A  brief  study  of  the  application  of  these 
hundreds  of  types  of  tubes  shows  that  the  science  of  elec- 
tranics  is  not  new.  It  also  shows  that  the  future  possibilities 
are  extremely  important  in  that  hardly  a  week  passes  without 
the  development  of  new  types  or  new  combinations  of  tub.'s 
and  circuits  to  perform  new  functions. 

Early  activity  with  electronic  tubes  led  to  the  creation 
of  radio  station  KDKA,  the  pioneer  of  our  present  da\ 
broadcasting.  The  development  by  Westinghouse  of  high- 
power,  air-cooled,  radio  transmitters,  made  possible  by  high- 
power,  air-cooled  electronic  tubes,  undoubtedly  aided  in  the 
development  of  high-power  tubes  for  use  in  Radar  equip- 
ment. But  the  activity  was  not  confined  alone  to  the  broad- 
casting field  as  shown  by  a  number  of  important  Westing- 
house  contributions  such  as  Ignitron  tube,  Weld-O-Trol, 
Ignitron  welding  timers  and  numerous  electronic  control 
devices  used  in  many  of  our  industries  today. 

The  developments  of  electronics  can  best  be  explained  by 
breaking  down  the  applications  into  these  nine  classifications. 

Rectification 

Inversion 

High  Frequency  Heating 

Communications 

Measurements 

Control 

Inspection  and  Sorting 

Precipitation 

Radiation 

There  are  two  fields  which  have  been  important  in  past 
years  in  rectification.  The  first  is  power  rectification.  The 
second,  high  voltage  rectification,  is  important  in  that  it  is 
frequently  employed  as  a  means  to  an  end  in  many  other 
types  of  electronic  equipment,  such  as.  power  supply  for  high 
frequency  oscillators.  Radar,  communication  equipment, 
measuring  equipment,  and  our  broadcast  receivers  and  trans- 
mitters. Rectification  will  have  an  important  position  in 
most  of  the  electronic  devices  which  may  be  developed  in 
the  future  because  of  the  nature  of  electronic  tubes. 

At  the  present  time  relatively  little  work  has  been  done 
in  the  use  of  inversion  principles.  A  few  particular  applica- 
tions in  the  conversion  of   25  to  60  cvcles  and   vice  versa 


have  been  made.  Howe\er,  the  use  of  inversion  will  become 
increasingly  important  to  a  number  of  industries  in  the 
future  as  a  source  of  variable-frequency,  a-c  power  which 
provides  a  means  of  \ariable  speed  control  for  drives  em- 
ploying a-c  motors.  It  should  be  extremely  useful  in  the 
operation  of  certain  high-speed  machine  tools  for  variable- 
speed  control. 

High  frequency  heating  was  the  subject  of  much  experi- 
mental work  more  than  ten  years  ago.  Experiments  were 
conducted  at  that  time  in  the  heating  of  various  materials 
such  as  plastics,  bonds,  food,  metals,  cements  and  for  tlie 
extermination  of  bugs  and  larvi.  Excessive  cost  caused  by 
misapplication  or  misunderstanding  of  some  of  the  limiting 
factors  proved  some  of  these  applications  impractical.  How- 
ever, a  number  of  these  applications  have  been  brought  to 
the  fore-front  recently  and  will  imdoubtedly  become  increas- 
ingly wide  spread  in  their  application  in  the  future. 

Some  of  the  present  applications  emplo\ing  dielectric 
heating  are  the  bonding  of  plywood  and  the  heating  and 
curing  of  plastic  materials.  Dielectric  heating  has  its  im- 
portant application  where  thick  sections  of  plywood,  thermo- 
plastic or  thermo-setting  materials  are  involved.  The  devel- 
opment of  thermo-setting  bonding  materials  now  permit 
fabrication  of  thick  sections  of  plywood  in  the  matter  of 
three  to  five  minutes.  Hours  were  required  with  steam  or 
other  form  of  heat.  The  same  is  true  in  the  heating  and 
curing  of  plastics.  In  addition  to  speed,  the  electronic 
method  does  a  more  thorough  and  uniform  job.  High  fre- 
quency heating  is  bound  to  have  an  important  position  in  the 
future  in  both  plastic  and  plywood  industries. 

Another  important  phase  of  high  frequency  induction 
heating  is  used  in  the  heating  of  metals.  With  this  method, 
faster  aiui  more  imiform  heat  treating,  anealing,  brazing, 
welding,  soldering  and  tempering  has  been  made  possible. 
In  some  cases,  time  has  been  reduced  from  2  minutes  to  5 
seconds.  It  is  possible,  by  proper  choice  of  frequency  and 
equipment,  to  case  harden  desired  surface  of  mechanical 
parts,  such  as,  gears  and  shafts  and  leave  the  base  metal 
tough  and  malleable. 

The  conser\ation  of  tin  in  making  tin  plate  was  made 
possible  by  the  application  of  induction  heating.  Tin  plate 
is  produced  at  speeds  approaching  1000  ft.  per  minute. 
Here  high  frequency  power  in  a  single  plant  equals  the 
total  power  of  all  our  conventional  broadcasting  stations, 
and  the  total  installations  will  soon  be  over  2i/o  times  this 
figure.  It  is  only  a  year  ago  that  the  earl\  experiments 
were  made  on  tin  plate. 

To  date,  induction  heating  has  been  limited  primarily  to 
those  particular  applications  important  to  our  war  program. 
After  the  war  is  over  and  the  limiting  restrictions  of  supply 
have  been  renio\ed,  hundreds  of  new  high-frequency  heating 
applications  important  to  the  steel,  aluminum,  and  tool  and 
general  manufacturing  industries  will  be  found  for  elec- 
tronics. 

In  the  field  of  communication  considerable  prophecy  has 
already'  been  made  by  many  leading  authorities  on  frequency 
modulation,  television  and  broadcasting.  Important  devel- 
opments in  the  past  year  or  so  will  lead  to  vast  expansion  in 
the    number    of    frequency    modulation    and    television    sets. 
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Even  ill  our  present  broadcasting  field  the  trend  of  ever 
increasing  power  leads  us  to  predict  the  building  of  "super- 
power" broadcasting  stations  of  750,000  to  1,000,000  watts 
output. 

Carrier  current  transmission,  a  less  known  phase  of  coni- 
nuinication,  has  found  increasingly  wide  application  in  the 
past  iew  years.  Its  use  in  connection  with  protective  relay- 
ing has  permitted  the  capacity  of  our  present  power  lines  to 
be  increased  over  50  per  cent,  with  a  comparable  saving  in 
vital  copper  and  other  critical  materials.  Telemetering,  or 
the  remote  indication  of  circuit  and  plant  loading  to  a  central 
dispatcher  in  the  power  distribution  system  is  another  appli- 
cation of  carrier  current  developments.  This  application 
facilitates  the  economic  operation  of  power  generating  sys- 
tems. As  the  power  needs  of  the  country  grow,  this  industry 
will  find  some  of  the  war  time  developments  in  electronics 
ready  to  assist  in  their  problems. 

In  the  field  of  electronic  devices  for  making  measure- 
ments, a  number  of  developments  have  been  made  in  the 
past  few  years.  These  developments  include  dynetric  balanc- 
ing, the  electron  mass  spectrometer,  cathode  ray,  stroboglow. 
micrometers  and  many  others.  Dynetric  balancing  is  highly 
important  today  as  it  measures  and  locates  the  position  of 
off-balance  components  of  all  types  of  rotating  parts  from 
the  tiny  aircraft  instrument  gyros  weighing  less  than  a  quar- 
ter of  a  pound,  to  the  massive  marine  gears  weighing  over 
80  tons.  In  the  conventional  sizes,  rotors  weighing  from  \-, 
pound  to  one  hundred  pounds  are  often  balanced  in  less  than 
15  seconds.  Former  methods  required  more  than  one  hour. 
Off-balance  components  producing  vibrations  of  as  low  as 
three  thousandths  of  an  inch  can  be  accurately  measured 
electronically  and  the  position  for  a  balancing  weight  located 
within  two  degrees.  This  development  will  be  of  increasing 
importance  in  years  to  come  in  helping  to  build  longer  life 
machines  with  quieter  and  more  dependable  operation. 

The  electron  mass  spectrometer,  developed  by  Westing- 
house,  is  a  device  for  the  rapid  analysis  of  chemical  com- 
pounds. At  the  present  moment  its  most  useful  application 
appears  in  the  petroleum  and  synthetic  industries  where 
hydro  carbons  and  other  compounds  associated  in  the  pro- 
duction of  synthetic  rubber  and  motor  fuels  require  close 
control.  At  the  present  time  samples  equivalent  to  5  cubic 
centimeters  at  atmospheric  pressure  are  qualitatively  and 
quantitatively  analyzed  with  an  error  in  accuracy  of  less 
than  1  per  cent.  More  important  is  that  these  analyses  are 
often  completed  in  less  than  15  minutes  where  former 
methods  often  took  at  least  a  day.  The  mass  spectrometer 
will  be  adaptable  to  many  other  industries  in  the  future  as 
a  means  of  close  control  in  critical  processes.  It  is  even 
possible  that  the  principles  of  the  mass  spectrometer  may  be 
extended  to  the  actual  production  of  rare  elements. 

A  few  other  electronic  measuring  devices  made  by  West- 
inghouse  are  cathode  ray  oscilloscopes,  stroboglow,  speed  in- 
dicators and  micrometers. 

In  the  field  of  control  apparatus  Westinghouse  has  been 
active  for  many  years  producing  electronic  lighting  controls, 
photo-electric  devices,  smoke  recorders,  resistance  welding 
controls  and  motor  speed  controls.  In  resistance  welding 
Westinghouse  is  at  present  producing  many  welding  timer 
units  for  use  in  plants  welding  vital  plane  parts.  -As  new 
technique  in  welding  procedures  are  established,  welding 
control  and  sequence  timers  will  play  an  increasingly  impor- 
tant part  for  these  operations. 

A  rather  recent  development  has  been  the  Mot-(^-Trol, 
an  electronic  device  which  permits  the  operation  of  d-c 
motors  from  an  a-c  power  source.  With  a  wide  range  of 
speed  control,  good  speed  regulation  and  current  limiting 
acceleration.  The  speed  is  controlled  with  precision  from  a 
remote  pushbutton  station  that  permits  the  operator  to  main- 
tain instant  control  at  all  times.  At  present,  it  is  built  in 
sizes  up  to  15-hp,  with  larger  ratings  probably  soon  to  come. 


In  maciiine  shops  and  the  machine  tool  industry  this  means 
increased  production  and  superior  products.  Other  devices 
such  as  register  regulators,  voltage  regulators  and  speed  reg- 
ulators will  become  common  practice  in  the  printing,  steel 
and  paper  mill  industries. 

Many  t\pes  of  electronic  equipment  have  been  developed 
for  use  in  the  inspection  and  sorting  of  products  in  a  diver- 
sified group  of  industries.  Industrial  \-ray,  for  instance,  is 
a  present  applied  for  the  inspection  of  armor  plate,  welds, 
airplane  parts  and  other  equipment,  spotting  certain  defects 
which  might  otherwise  escape  notice.  In  peace  time  the  ad- 
\antages  of  this  type  inspection  ma\'  result  in  safer,  lighter 
automobiles,  trucks  and  planes  as  unnecessary  safety  factors 
for  unseen  defects  can  be  avoided. 

Photo-electric  devices  in  applications  such  as  pin  hole 
detectors  permit  the  rapid  inspection  and  automatic  sorting 
of  prime  and  defective  sheets.  Defects  which  often  escape 
visual  inspection  are  spotted  faster  than  the  combined  work 
of  a  dozen  employes.  Simple  operations  such  as  high  speed 
counting  and  the  control  of  conveyor  lines  are  applications 
which  are  in  operation  today,  but  which  undoubtedly  will 
be  extended  to  man\  otiier  industries  in  the  near  future. 

The  precipitation  of  dirt  and  dust  particles,  fumes  and 
smoke  has  had  an  important  place  in  a  number  of  industries, 
such  as  film  processing  laboratories,  precision  instrument 
factories  and  arsenal  plants.  In  the  machine  shops  a  Preci- 
pitron  has  removed  as  much  as  4  gallons  of  oil  a  day  from 
the  air  surrounding  a  high  speed  lathe,  oil  which  otherwise 
settles  on  the  lights,  walls  and  equipment  as  well  as  in  the 
lungs  of  the  workmen.  It  is  quite  probable  that  a  Precipi- 
tron  for  the  home  will  soon  be  available  to  remove  irritating 
pollens  as  well  as  dust  and  germs  from  the  air  which  we 
breathe.  Even  the  smoke  from  combustion  gases  mav  be 
removed  from  our  chimneys  to  make  our  homes  and  com- 
munities cleaner  places  in  which  to  live. 

Light  radiation  is  sometimes  questioned  as  to  its  position 
in  the  electrom'c  tield.  Fluorescent  lights  producing  more 
than  twice  the  niuiiber  of  lumens  per  watt  than  our  filament 
incandescent  lamps  are  being  used  in  increasing  quantities 
in  factories  and  homes.  A  slight  variation  of  the  same  prin- 
ciples of  operation  may  be  more  important  in  our  daily  life 
than  the  fluorescent  light.  This  device  is  the  Sterilamp.  a 
source  of  idtra-violet  radiation  that  has  the  property  of 
destroying  many  types  of  bacteria.  The  demand  has  been 
so  great  that  production  has  been  unable  to  keep  pace.  Its 
applications  are  so  universal  that  it  is  not  improbable  that 
our  homes,  refrigerators,  laboratories,  meat  storage  and  cur- 
ing vaults,  food  processing  and  handling  industries,  public 
meeting  places  and  so  on  will  be  completely  equippeil  in 
the  future. 

Radar,  the  great  development  of  this  war,  will  have 
many  applications  to  the  transportation  industry  when  the 
demand  for  military  equipment  has  passed.  Our  planes  will 
flv  in  greater  safety,  our  liners  dock  at  their  berths  without 
delay  even  though  fog  shrouds  the  course  to  be  covered. 
The  location  of  every  mountain,  plane,  boat  or  rock  within 
the  danger  area  will  be  instantly  known  to  the  controlling 
personnel.  It  may  be  used  on  railroads,  reducing  the  hazard 
of   collisions. 

It  is  not  possible  to  anticipate  all  the  future  develop- 
ments made  possible  by  electronics.  The  possibilities  are 
beyond  imagination.  However,  many  applications  exist 
where  electronics  can  do  the  work  better  than  other  types 
of  equipment,  do  some  things  not  possible  in  any  other  way. 
Hut  electronics  cannot  do  evervthing.  Many  possible  appli- 
cations are  not  economical  or  practical.  With  electronics 
now  on  the  tip  of  every  tongue  it  is  essential  that  every  ex- 
perienced electronics  engineer  weigh  carefidly  every  request; 
every  possible  application  to  avoid  misapplications  which  may 
lead  to  delay  in  acceptance  on  jobs  it  can  do  well. 
(Conliniicd    on    Page    27) 
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( ('.(intiiiKtd  from  Page  9) 
nating  from  positive  to  negative,  thereby  causing  the  arma- 
ture to  tend  to  return  to  its  non-operate  position.  C.  P. 
Clare  &  Co.  use  a  copper  disk  on  the  armature  end  of  the 
rela\-  to  hold  the  armature  in  the  operating  position  when 
the  current  goes  to  zero.  The  holding  force  is  proportional 
to  the  square  of  the  flux  density,  so  that  when  the  current 


Comparison   of  solid  metal  ball  to  one  filled  with 
metallic  powder. 

goes  to  zero,  the  eddy  ciurents  in  the  copper  disk  tend  to 
produce  the  flux  necessary  to  hold  the  armature  in  its  oper- 
ated position. 

Relays  are  very  swift-acting  devices.  Many  factors  affect 
the  operating  time  of  a  relay;  the  greatest  factor  being  the 
electrical  time  lag.  By  operating  time  it  is  meant  the  time 
necessary  for  the  armature  to  move  from  its  non-operate 
position  to  its  operating  position,  or  the  time  necessary  after 
the  coil  circuit  has  been  closed  to  the  time  the  contacts  make 
or  break.  C  P.  Clare  ^'  Co.  have  found  that  for  a  certain 
type  of  relay,  the  operating  time  is  .1)12  seconds.  The  arma- 
ture movement  is  completed  in  .002  seconds;  the  remaining 
time,  or  .010  seconds,  is  necessary  for  the  flux  to  build  up 
to  the  point  where  the  armature  starts  to  move.  The  elec- 
trical time  lag  is  due  to  the  inductive  reactance  of  the  coil, 
which  is  generally  increased  wiien  the  number  of  turns  on 
the  coil  is  increased.  However,  the  ratio  of  the  inductance 
to  the  resistance  determines  the  rate  of  build  up  of  the 
current  when  the  coil  circuit  has  been  closed,  if  the  iron 
core  losses  and  the  saturation  are  neglected. 

Sometimes  it  is  necessary  to  use  resistance  and  condensers, 
or  other  spark  suppressors  when  a  highly  inductive  load  is 


TRIPPING  m.h 


FAULT  OHfAS 


used.  Such  suppressors  are  used  to  dissipate  the  energy 
that  is  stored  in  the  magnetic  field.  Xo  general  rule  can 
be  formulated  as  to  the  magnitude  of  the  resistances  and 
condensers  that  are  connected  in  series  across  the  contacts, 
as  each  circuit  must  be  considered  individually  in  arriving 
at  reasonable  values. 

A  new  type  of  relay  has  been  designed  by  Westinghouse 
Research  engineers  to  protect  heavily-loaded  long  transmis- 
sion lines.  A  relay  of  this  type  must  be  able  to  discriminate 
between  a  load  impedence  and  a  fault  impedence.  By  this 
it  is  meant  that  a  relay  must  be  able  to  distinguish  a  legiti- 
mate load  from  a  fault.  (See  fig.  2).  Normally  the  fault 
impedence  is  not  as  great  as  the  load  impedence,  so  that  the 
relay  has  no  difficulty  in  distinguishing  between  the  two 
kinds  of  loads.  With  wartime  loads,  when  power  loads  are 
greater  in  a  shorter  circuit,  a  new  type  of  relay  had  to  be 
adopted  that  would  not  operate  on  singes  that  did  not  upset 
the  circuit-synchronism.  However,  the  relay  must  be  able 
to  trip  a  faulty  circuit.  By  trip,  it  is  meant  that  the  relay 
would  interrupt  an  overloaded  circuit  and  thus  avoid  serious 
consequences. 

The  new  difference  in  design  is  based  on  the  principle 
that  load  currents  on  long  lines  are  usually  near  unity  power 
factor,  while  faidt  currents  normally  lag  by  sixty  degrees 
or  more.  The  relay  thus  designed  will  not  only  recognize 
the  magnitude  of  the  impedence,  but  the  impedence  phase 
angle  as  well. 

The  (jeneral  Electric  company  have  patented  a  time- 
delay  mechanism  that  incorporates  the  use  of  a  relay.  The 
mechanism  includes  a  vacuum  tube,  a  potentiometer,  a  trans- 
former, and  various  resistances  and  condensers.  The  poten- 
tiometer determines  the  time  lag  by  determining  the  ener- 
gizing of  the  relay.  The  vacuum  tube  acts  as  an  amplifier 
tube. 

There  are  several  types  of  overload  relays  for  the  pro- 
tection of  A.  C.  induction  motors.  The  principle 
employed    here    is    that    metals   expand    when    heated,    either 


NEW  REL^Y  CHARACTERISTIC  RESPONDS 
TO  FAULT  OHV\S  ONLY 
Fig.  2 


Fig.  3 

by  resistance  or  inductive  heating.  The  expansion  element 
can  be  low  temperature  solder,  bimetal  strips,  or  simply  an 
expansion  metal.  (See  fig.  3).  The  coil  of  the  relay  pro- 
duces the  heat  that  causes  the  metal  expansion,  thereby 
tripping  the  relay  and  protecting  the  motor.  The  time- 
current  characteristic  is  largely  dependent  upon  the  wa\  the 
heat  is  transferred  to  the  responsive  element  and  also  the 
thermal  capacity  of  the  heat  producing  element. 

Counting  relays  are  becoming  increasingly  important  due 
to  the  manpower  shortage.  (See  fig.  4).  A  photoelectric 
cell  will  give  intermittent  responses  to  the  relay;  the  relay 
doing  the  actual  counting.  Instead  of  the  armature  operat- 
ing an  external  circuit  when  the  coil  is  energized,  it  operates 
(Continued    on    Page     24) 
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STEEL  IS    FLOVflNG  TODAY  THAT 
VriLL  BE    FLYIHG    MEXT   MONTH 


^LLOY  steel, 
^conceived  in 
the  mighty  heat 
of  the  electric  furnace,  is  just  being 
born  when  it  teems  into  ingot 
molds.  From  here  it  rapidly  multi- 
plies into  countless  forms  and 
shapes,  reaching  maturity  within  a 
matter  of  days  as  parts  in  finished 
warplanes,  tanks,  guns,  ships  or 
munitions. 

Many  of  those  products  will  be 
better,  and  will  perform  their  war 
job  without  fail — thanks  to  the 
quality  control  exercised  by  Alle- 
gheny Ludlum  on  every  batch  of 
alloy  steel  leaving  its  mills.    It's  a 


rigid  control,  true,  but  very  neces- 
sary to  give  our  fighting  men  the 
decisive  edge  in  battle  that  better 
equipment  assures.  And  the  same 
close  control,  coupled  with  Alle- 
gheny Ludlum's  research  activities 
— now  developing  still  better  fight- 
ing steels  for  our  armed  forces — 
will  continue  after  victory  is  won, 
to  help  create  better  peacetime 
products  for  you. 

But  before  there  can  be  peace, 
we  at  home  must  exert  every  effort 
to  win  the  war.  Collection  of  scrap 
metal,  salvage  of  waste  fats,  con- 
servation wherever  possible  and 
regular  purchases  of  war  bonds  are 


your  contributions  from  the  home 
front.  Only  thus  can  you  give  the 
men  behind  the  guns  the  tools  to 
assure  victory. 


STEEL     CORPORATION 

BRACKENRIDGE.  PENNSYLVANIA 
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STANDARD  carboloy  tools 

SET  THE  PACE  ON  AIRCRAFT  PRODUCTION 


*  HIGH  FINISH!  On  this  stesi  gear,  Carboloy  tools  produce 
a  finish  that  eliminates  80%  of  former  hand-polishing 
needed. 


*  EXTRA  TOOL  LIFE!  Machining  steel  gears  for  super- 
chargers, Carboloy  increases  tool  life  2800%  on  eleven 
operations. 


-*  INCREASED  PRODUCTION!  Simply  by  changing  to  Carbo- 
loy tools,  in  place  of  ordinary  tools,  86%  machining  timo 
was  saved  on  this  job. 


I IV  the  aircraft  industry,  on  thousands  of  vital  jobs, 
STA.yOARD  Carboloy  tools  have  set  the  pace  on  ma- 
chining: production!  Cutting  speeds  stepped  up  as  high 
as  six  times  faster  than  with  former  tools!  Tool  life  in- 
creased often  as  much  as  20  to  1 !  Finish,  on  critical  parts, 
so  fine  that  75'^f  or  more  of  hand-polishing  time  is  elimi- 
nated! Close  tolerances  once  believetl  "impossible"  on 
mass  production  work,  commonly  obtained.  Production 
of  vital  parts  often  doubled  or  tripled. 

On  aircraft  manufacture — as  well  as  in  all  other  indus- 
tries vital  to  war — STA.\ DARD  Carboloy  tools  have  helped 
j)oint  the  way  towards  new  economies,  new  production 
peaks.  These  tools  —  at  prices  comparable  to  all  other 
cutting  tool  materials — are  available  in  10  styles.  5  grades, 
for  cutting  ALL  metals  and  non-metallics.  \^  rite  for  new 
catalog  GT-175,  just  issued. 


CARBOLOY    COMPANY,     INC.  r.vr,.   n«,*T.nK..   p.,M,MAT.n,  t     ,  .k  r     K 

*  EXTRA   OPERATIONS   ELIMINATED!  Tooling   with  Carbo- 

11149    E.    8    MILE    AVE.,    DETROIT    32,    MICHIGAN  loy  Standords  made  possible  the  elimination  of  4  slaliont 

Birmingtioin    •    Chicogo    •     CIcvclond    •     Loi  Angeles    •     Newjrk    •     Ptiifodclptiio    ■     Pililburgh  on  turret  — totol  of   19  tools  saved. 


Seottle    •    Thomatlon,  Conn. 
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T  B  A  DC  M  A  BK 

TUNGSTEN  CARBIDES  *  »  *  TUNGSTEN  CARBIDES  WITH  TANTALUM  AND/OR  TITANIUM  CARBIDES 


i  Not)  Ferrous  Melals 
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( (Jijiitiniic/l  from  P/u/r  10) 
time,  but  it  has  been  claimed  that  the  United  States  will 
not  even  have  enough  oil  to  meet  its  own  needs.  Geologists 
state  that  from  all  known  geological  features  most  of  the 
major  oil  pools  of  the  world  are  now  being  used,  and  any 
new  discoveries  will  be  in  places  either  at  present  inac- 
cessible, smaller  in  size,  or  else  quite  removed  from  the 
major  markets. 

However,  that  time  is  not  today  and  until  that  time 
this  competition  must  be  met.  This  calls  for  much  re- 
search, and  several  branches  are  open.  For  instance,  in  the 
above-mentioned  case  of  the  clean  heating  units,  there  is  a 
need  for  a  compact  unit  which  is  both  clean  and  trouble- 
free.  There  have  been  steps  made  in  that  direction,  but  at 
present  they  are  rather  expensive  and  need  more  work  and 
salesmanship  to  reduce  their  cost.  During  the  past  decade 
stokers  have  come  to  the  fore,  with  the  greatest  sales,  by 
far,  in  Illinois.  Stokers  require  a  uniform  size  and  clean 
fuel.  In  order  to  meet  this  growing  demand  the  coal  com- 
panies are  being  forced  to  invest  thousands  of  dollars  in 
building  modern  preparation  plants.  These  are  a  far  cry 
from  the  old  hand-picking  of  refuse  and  shaker-screens  for 
sizing.  They  require  trained  men  and  because  they  are  new 
there  is  a  lack  of  siu'table  men  to  operate  them. 

During  the  past  few  years  the  mines  of  Illinois  have 
been  having  qin'te  a  battle  with  the  city  of  St.  Louis  over 
smoke  abatement.  Everyone  recognizes  that  smoke  is  un- 
pleasant and  development  of  means  of  eliminating  it  offers 
opportunities  galore.  Smoke  going  out  the  chimney  is  equiv- 
alent to  burning  money  as  it  is  heating  value  that  is  paid 
for  but  not  utilized.  Any  gain  on  this  point  is  two-fold : 
the  customer  saves  money,  and  the  seller  gains  a  satisfied 
customer. 

It  was  mentioned  above  that  there  is  a  predicted  future 
shortage  of  oil.  If  this  is  so  then  there  must  be  a  substitute 
for  gasoline  and  other  fuel  oils.  What  better  place  is  there 
to  turn  to  than  the  great  reserves  of  coal  ?  Coal  is  a  com- 
pact bundle  of  Btu's  and  with  an  extension  of  organic 
chemistry  and  carbon  derivatives  there  are  vast  openings. 
Germany  and  England  have  already  done  research  along 
this  line  of  liqiu'd  fuels,  but  only  the  minimum  of  possibilities 
have  been  surveyed. 

Liquid  fuels  are  not  the  only  chemical  derivative  of 
coal,  though.  Tar  and  asphalt  are  so  common  with  all  their 
uses  and  possible  uses  that  it  is  unnecessary  to  list  them. 
Already  the  list  of  coal  by-products  is  so  long  it  is  practically 
impossible  to  name  all  of  them  ;  dyes,  saccharin,  explosives, 
medicines,  and  flavoring  extracts  to  mention  a  few.  This 
list  can  be  enlarged,  and  each  of  these  can  be  made  more 
important  by  careful  salesmanship.  Research  here  is  un- 
limited. 

Another  of  the  competitors  of  coal  as  a  fuel  has  been 
gas,  and  yet  it  would  seem  that  gas  is  in  realit\'  not  a  com- 
petitor, but  an  ally,  and  people  connected  with  gas  are  quite 
agreeable  to  co-operation  with  coal.  Most  of  the  domestic 
gas  in  use  today  is  obtained  as  a  by-product  of  coking  pro- 
cesses, or  else  the  reverse  is  the  case  with  coke  being  obtained 
while  making  the  gas.  Here  are  two  profits  in  one  with  the 
waste  product  being  as  valuable  as  the  desired  product,  and 
both  arc  gained  from  coal.  If  either  of  these  increase  in  size 
and  importance  the  increase  is  necessarily  reflected  in  coal. 
And  both  of  these  offer  favorable  outlooks.  Gas  is  the 
most  instantaneous  method  of  obtaining  heat  and  offers 
no  ash  problem.  Coke  is  the  efficient  method  of  burning 
coal.  Smoke  is  eliminated,  and  ash  is  at  a  minimum.  It  is 
still  the  ideal  fuel  for  smelters,  offering  both  heat  and 
reducing  action,  and  the  demand  is  increasing  as  the  steel 
mills  expand. 

The  other  large  competitor  of  coal  is  electricity  and  its 
advantages  are  imdisputed.  But  here  again,    the  competitor 


is  not  of  the  cut-throat  type,  but  is,  in  reality,  a  customer 
as  their  executives  hasten  to  assure.  Despite  the  large  hydro- 
electric plants  in  operation  the  greatest  amount  of  electric- 
ity developed  today  is  developed  through  steam  turbine  sets. 
So,  once  more,  if  the  competitor  grows,  coal  grows  too. 

However,  coal  cannot  sit  still  and  expect  these  benefits 
to  accrue  without  any  effort  on  its  part.  This  is  where  the 
opportimities  on  technological  research  enter.  For  instance, 
railroads  are  the  greatest  customers  of  coal.  This  is  the 
most  well-known  type  of  steam  engine,  but  the  steam  engine 
has  many  other  uses.  If  work  were  done  in  developing  a 
new  design  that  would  raise  the  efficiency  only  a  small 
amount,  this  greater  efficiency  coupled  with  the  other  ad- 
\antages  of  the  steam  engine  ^^•ould  make  it  almost  a  "must" 
to  industry,  diesel  engines  notwithstanding,  and  new  uses 
would   result. 

With  a  reasonable  amount  of  intelligent  research  all 
these  factors  can  combine  to  push  coal  to  the  front  again, 
but  this  time  the  industry  will  not  be  a  seasonal  occupation 
for  heating  fuel  only,  but  will  be  a  stabilized,  all-year-round 
business  with  many  markets  available. 

Thus  mining  offers  by  its  research  a  chance  for  electrical 
engineers,  metallurgists,  mechanical  engineers,  and  chemists. 
This  is  what  makes  mining  engineering  such  an  intriguing 
study.  The  mining  engineer  must  be  all  of  these  combined, 
together  with  a  knowledge  of  civil  engineering,  and  yet 
distinct  from  all  of  these  he  has  the  science  of  mining. 
His  is  not  a  positive  science  in  which  he  can  apply  a  set 
of  rules  and  know  positively  what  the  answer  will  be. 
He  is  working  in  the  heait  of  the  earth  with  its  many 
iMiknowns  and  often  unpredictable  actions.  He  must  combine 
technical  knowledge  with  clear  reasoning,  past  experience, 
and  good  judgment  and  attempt  to  determine  the  best  course 
of  action  to  take.  Because  he  never  encounters  the  same 
situation  twice  there  is  no  monotony  or  boredom  to  his 
job.  And  the  mining  engineer  that  enters  the  phase  of  actual 
miiniig  will  be  the  one  to  gain  most  from  all  the  aforemen- 
tioned expansions.  Here  is  offered  an  excellent  chance  to 
get  in  on  the  groiuid  floor  while  there  are  still  shortages 
of  trained  mining  engineers  and  before  this  boom  occurs; 
and  mining  and  its  allied  researches  are  to  be  recommended 
to  those  looking  for  something  with  a  growing  and  stcad\ 
future. 

Don't  overlook  mining! 


THE  MAGNETIC  RELAY  ,  .  . 

( (jontinucd   from    Page   20) 

a  counter  fastened  to  it.  A  relay  of  this  type  may  count 
as  many  as  one  thousand  articles  per  second,  sort  different 
types  of  articles,  or  limit  the  operations. 

Another  time-delay  mechanism  for  a  relay  that  does  not 
necessitate  the  use  of  vacuum  tubes  or  other  external  devices, 
is  incorporated  in  the  relay  itself.  The  length  of  the  coil  is 
shortened  and  a  copper  slug  is  used  on  one  end  of  the  coil, 
its  size  and  position  depending  upon  whether  a  slow  operate 
or   slow    release   is   required. 

If  the  current  passes  through  the  coil  fiist,  the  copper 
slug  generates  a  counter  EMF  which  opposes  the  original 
change  in  the  magnetic  circmt,  or  when  the  circuit  is  opened, 
the  counter  EMF  tends  to  maintain  the  magnetic  field 
\\'hich  in  turn  gives  slow  release  characteristics.  However, 
if  the  current  posses  through  the  copper  slug  first,  the  coim- 
ter  EMF  opposes  the  increase  in  the  magneic  field  and 
therefore  gives  slow  operation.  In  either  case,  a  time-dela\' 
factor  is  introduced. 

The  relay  today  is  being  used  in  electric  alarm  systems 
to  protect  our  war  plants  from  sabotage,  in  our  bombers  to 
open  the  bomb-bay  doors,  in  our  modern  dial-telephone  sys- 
tenis,  in  remote  control,  such  as  the  automatic  pilot  on 
airplanes,  in  automobiles  to  prevent  the  storage  battery  from 
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Yesterday  someone  did  something  that  will 
make  tomorrow  better. 

We  do  not  mean  to  be  Pollyanna.  We 
are  totally  engaged  in  the  grim  business 
of  producing  for  war.  But  it  is  still  hard, 
realistic  fact  that  the  good  things  of  to- 
morrow are  being  planned  today,  Avere 
planned  yesterday.  Jobs,  for  instance.  Your 
future  job. 

This  is  one  reason  why  we  enjoy  working 
with  aluminum.  It's  full  of  possibilities  for 
making  new  things,  and  making  old  things 
better.  The  future  of  aluminum  is  exciting. 

There  is  now  much  more  aluminum  and 
it  costs  less.  It  will  be  usable  in  many  more 
places.  Alcoa  has  been  imagineering  in 
aluminum  for  54  years  and  we  have  gooil 
reason  to  feel  the  postwar  future  of  alumi- 
num is  something  for  a  man  to  want  to 
have  a  part  of. 

Lo(Tk  what  aluminum  can  do  to  help 
patch  up  this  siiattered  old  world.  It's  the 
wings  of  the  Air  Age.   It   is  going  to  tie 


Your  Tomorrow 
Began  Yesterday 


remote  peoples  together  and  help  bring 
about  understanding. 

Aluminum's  strength  with  light  weight 
makes  things  easier  to  lift,  less  expensive 
to  move.  It  offers  another  spurt  of  growth 
to  all  forms  of  transportation. 

Alcoa  Alloys  in  brilliant  colors  promise 
a  new  splurge  for  beauty.  Think  what  you 
can  do  to  brighten  homes  and  hospitals, 
stores  and  schools  with  a  metal  that  is 
easy  to  work,  resistant  to  corrosion,  light, 
strong  and  capable  of  being  dyed  practi- 
cally any  color  of  the  rainbow! 

We  have  seen  a  lot  of  good  imagination 
engineered  into  plans  utilizing  Alcoa  Alloys. 
We  have  done  some  Imagineering  of  our 
own,  too. 

These  plans  are  today's  blue-prints  for 
tomorrow's  jobs.  Many  of  you  younger  men 
will  be  needed  to  turn  them  into  action.  In 
fact,  we  hope  some  of  you  will  want  to  help 
put  across  the  ideas  we  have  been  cooking 
up  here  at  Alcoa. 


A    PARENTHETICAL   ASIDE:    FROM  THE   AUTOBIOGRAPHY  OF 

ALCOA     ALUMINUM 

•  This  message  is  printed  bv  Aluminum  Company  of  America  to  help  people  to 
understand  tvhat  we  do  and  what  sort  of  men  make  aluminum  grow  in  usefulness. 


APRIL,  1944 
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Fig.  4 

being  overcharged,  in  conjunction  witli  the  phototubes  tor 
counting,  sorting  and  limiting  operations,  in  cosmic  ray 
comiters  to  determine  the  number  of  rays  that  can  penetrate 
a  dense  substance  in  a  given  time,  and  in  nearh'  every  elec- 
trical device  that  is  to  be  operated  b\'  tlie  principle  of  iiuluc- 
tion  and  that  utilizes  small  currents. 

In  many  instances  the  electron  tube  operations  would 
not  be  possible  witltout  tlie  aid  of  the  relay  and  yet  tlie 
electron  tube  receives  all  of  the  glory.  The  electronics 
field  is  the  most  higlily  publicized,  but  the  electromagnetic 
field  must  not  be  forgotten  wjien  the  victory  is  ours  and 
the  credit  is  given  for  tlie  imentions  tliat  helped  us  to  win. 


COMPREG  .  .  . 

( ('joiitinued   from    Ftiye    13) 
to  the  maximum  obtainable  under  very  high  pressures.   (2) 
Resin   holds   the   plies   of   wood    together.   The    remarkable 


adhesive  quality  of  the  plastic  resin  is  especially  important  in 
such  applications  as  propellers  which  are  composed  of  as 
many  as  100  plies,  the  failure  along  any  one  glue  line 
causing  a  failure  of  the  whole  \u)it.  (3)  Resin  bonds  the 
wood  fibers  so  that  the  wood  gains  strength  in  the  crosswise 
direction.  However,  residts  are  not  as  good  as  had  been 
anticipated,  and  at  present  the  oidy  positive  way  of  securing 
uniiorm  strength  in  the  cross-wise  and  length-wise  directions 


Assembly  of  I'l  in.  compreg  panels  to  produce  desired 
thickness  at  hub  of  propeller.  Note  metal  plates  which 
serve  as  electrodes  in  electronic  heating. 

is  to  lay  the  wootl  veneers  so  that  adjacent  plies  have  their 
grain  directions  perpendicular.  (4)  Resin  retards  the  rate 
of  moisture  absorption.  Sufficient  impregnation  with  high 
plastic  content  makes  the  wood  almost  impermeable.  (5) 
Resin  has  a  real  effect  on  the  ultimate  properties  of  the 
wood.    Tendency    to    swelling,    shrinkage,    and    buckling    is 


Assembly  of  impregnated  wood  lamination  to  produce  lU 
in.  thick  compreg  panels.  Four  panels  pressed  in  each 
opening  of  lOopening  hydraulic  press. 
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Compreg   propeller  blocks  being  loaded   into   veneer    press. 

markedly  reduced.  For  example,  untreated  birch  wood 
loses  about  50^  of  its  compressive  strength  when  its 
moisture  content  is  increased  from  3%  to  Ib'i,  but  resin 
impregnated  birch  maintains  its  original  strength  very  well. 
(6)  Resin  increases  hardness  of  the  material  which  enables 
it  to  be  more  easih'  machined  and  more  impervious  to  wear 
and  abrasi\e  action.  (7)  Resin  tends  to  embrittle  the  wood 
considerably,  showing  very  little  elongation  and  cast  iron- 
like   failure   when    stressed    beyond    the    ultimate. 

In  view  of  the   aforementioned   characteristics,   compreg 
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has  fouiui  its  way  into  many  wartime  applications  ami 
offers  considerable  possibilities  for  postwar  use.  The  most 
notable  and  extensive  use  of  compreg  is  in  aircraft  pro- 
pellers. This  application  is  a  high  compliment  to  compreg 
since  the  propeller  is  one  of  the  most  highly  stressed  units 
ot  the  airplane  structure.  In  this  country  compreg  propellers 
are  used  primarily  in  traiiu'ng  craft  while  the  Hritish  have 
used  in  their  fighter  craft  with  good  results.  The  primary 
property  of  compreg  which  makes  it  applicable  to  propellers 
is  its  high  tensile  strength  which  has  been  reported  above 
4\()()l)  pounds  per  square  inch  (duralumin  has  a  tensile 
strength  of  approximately  2^,000  psi).  The  lanuiiated  pro- 
peller also  has  a  high  damping  capacity,  or  great  \ibration 
absorption  abilitx,  which  in  turn.  pro\ides  cushioning  for 
the  motor. 

Because  of  its  hardness  and  resistance  to  abrasion, 
compreg  is  especially  suited  for  counter  and  table  tops.  Its 
dimensional  stability  dictates  its  use  in  better  class  homes 
for  doors  and  windows.  Station  wagon  body  panels,  boat 
decking,  skis,  and  furniture  are  just  a  few  of  the  many 
peacetime    possibilities   of   compreg. 


Band-saw  trimming  to  size  ready  to  be  shipped  to 
propeller  manufacturer. 

At  present  tlie  only  factor  which  will  deter  its  wide- 
spread use  is  its  high  cost  of  manufacture.  It  is  hoped, 
however,  that  with  increased  volume  of  production  and 
new  techniques  of  manufacture,  compreg  will  be  able  to 
compete  with   other  materials   on   a  cost   basis. 

Hibliography :    "Resin    Impregnation    of    Wood,"    by     R. 
Casselman,   Moihrn   I'lialus:.   November,    i04.'!. 


ELECTRONICS  .  .  . 

( ('.nntiiiiuil    fn/iii    Fiu/f    W) 

The  vast  production  capacit\  developed  to  meet  present 
war  time  requirements  will  place  electronics  in  the  position 
to  serve  the  needs  of  the  post  war  world,  but  our  develop- 
ment effort  and  production  facilities  must  be  used  wisely. 
It  is  important  that  we  "keep  our  feet  on  the  ground  '  lest 
the  electronic  field  again  be  smothered  by  adverse  publicirx 
caused  by  misapplication.  Westinghouse  has  aiul  will  con- 
tinue to  contribute  to  the  expansion  of  electronics  and  its 
application  to  the  service  of  man,  keeping  "Electronics  at 
Work." 


EXTRA  STURDY 
EASY-TO-READ 


Extra  sturdy  tape  and  reel  designed  for  highway, 
railroad  and  survey  work.  Deep  etched  markings, 
easy  to  read  and  most  permanent.  See  it  at  your 
dealers  and  write  for  catalog. 


SAGINAW,     MICHIGAN      ■      NEW     YORK      CITY 

TAPES   •    RULES   .    PRECISION   TOOLS 


ALL  NO  OOO's  FEATURES  FIT  INTO  TODAY'S 
LIGHT   MILLING    REQUIREMENTS 


EASY  AND  QUICK  SET-UP 


Ask  for  complete  detoils  on 
No.  000  Plain  Milling  Machine 

BROWN   &   SHARPS   MFG.   CO. 
Providence,  R.  I. 


BROWN  &  SHARPE 
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TECHNOCRACKED 

"You  certainly  are  well-preserved  for  your  years." 
"Well,  why  not.   I   y;et  canned    at  ever\    place   I   work." 

"So  \our  brother's  a  painter,  eh?" 
"Yep." 

"Paints   houses,    I    presume." 
"Nope,    paints   men    and    women." 
"Oh,  an  artist." 

"Nope.  Just  paints  Women  on  one  door  and  Men  on 
the  other." 

She  was  the  only  file  income  tax  expert's  dau^iliter,  but 
her  form  was  properly    filled   out. 

Shipyard  interviewer:  "Have  you  had  an\  experience  in 
defense  work?" 

(jirl  Applicant:  "Sure,  I  used  to  date  a  V-\2  at  Illinois." 

.^.      .^.     ». 

WCTL'  Lecturer:  "Here's  an  argument  from  nature.  If 
I  lead  a  donkey  to  a  pail  of  water  and  to  a  pail  of  beer, 
which   will    he    drink?" 

Any   mini:   "The  water." 

Lecturer:   "Right.   Why?" 

Illini:  "Because  he's  an  ass." 
■»      ■*      a 

We're   broom-mates 

We  sweep  together 

Dust  we  two 
*■     *     * 

"Ls   your  mother   home?" 
"No,   come   right  in." 

.^.  .4s  H;- 

Prof. :    "How   did    they   ever   find    iron?" 
Met.  K. :  "They  .smelt  it." 

"How  much   did   you  spend   on   her  last   night." 
"Between    nineteen    and    twenty   dolhirs." 
"(^h,  I  see.  A  dollar." 

"So  he's  going  to  college.  What  is  he  taking  up?" 
"About    everything    that    isn't    nailed    down." 

"I    suppose   you've    been    through    algebra.  " 

"I  went  through  at  night  and  didn't  see  the  place." 

"I'm    a    big    gun    at    college." 

"Then  why  don't  I   hear  better  reports." 
«     *     * 

Sign  in  a  real  estate  office:  "Get  lots  while  you're 
vonng." 


Market  report:  "Poultry  is  up  two  cents  a  pound,  but 
live   pigeons  continue   to   drop   a   little.  " 

We  have  a  deep  respect  for  age,  if  over  8  years  and 
bottled. 

The  bus  driver  charged  a  lady  full  fare  (  10c)  for 
her  son.  He  had  on  long  pants. 

At  the  next  corner  a  small  boy  wearing  short  trousers 
paui  only  5c  (half  fare). 

At  the  next  corner  a  lad\'  moimted  the  bus  and  he  didn't 

charge  her  anything.  Why? 

You   have   an   evil   mind — the   laiiy   had   a   transfer, 
-a     -%     ^ 

Cursing  and  yelling  on  a  London  street  was  Clancy 
holding  a  doorknob  in  liis  fist.  "Them  damn  Nazis  will 
pay   for  this — blowin'   a  saloon   right  out  of  me  hand." 
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2  "must"  books  for  .every  artist 


Here  are  2  books  from  the  Higgins  librarv  guaranteed 
to  give  hours  of  creative  entertainment  and  instruction 
to  professionals  and  students  alike.  You  can  purchase 
them  at  your  nearest 
Iliggins  Ink  dealer 
. .  .or  direct  from  us. 


Techniques 


TECHNIQUES:  37  pages 
...well  over  100  illustra- 
tions. Gives  you  the  ground 
work  ond  advanced  tech- 
niques for  all  types  of 
Higgins  Ink  drawing. 
Each  50c 


ARTS  and  CRAFTS 
PROJECTS:  10  separate 
projects  ranging  from  4  to 
12  pages  each — Map  and 
Chart  Making,  Poper  Dec- 
orating, Spatter  and  Air- 
brush, Textile  Dyeing,  Book 
Binding,  and  many  more, 
all  in  handsome  portfolio 
cover Each  $1.00 


^^=^^=-  (»...•■'■ 


HIGGinS    iJ\K  CO.,  /JVC. 

271  ^/J\TH  ST.,  HR(J(IKtVJV  17,  JV.  Y. 
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.  t  isn't  necessary  to  visit  a  manufactur- 
ing plant  to  see  how  they  are  made  and 
installed.  The  Okonite  Company  has  mo- 
tion pictures  available,  which  we  will  be 
glad  to  furnish  without  charge  at  the 
request  of  any  responsible  organization. 
For  instance: 

"Rubber    Insulated    Cables"  -  Sound 
film,  showing  the  manufacture  of  rubber 
insulated  wires  and  cables  from  the  raw 
material  to  the  finished  product.   Nar- 
rator: Lowell  Thomas.  Projection  time: 
25  minutes.  In  16  mm.  and  35  mm.  sizes. 
You  can  arrange 
to  have  this  pic- 
ture for  your  nexr 
meeting  by  writ- 
ing to: 


OKONITE 

COMPANY 


l,\SLL4TF.D     ff  IRES 

Executive  Offices;  Passaic,  N.  J. 


ASD   C  iBLES 

Offices  in  Principal  Cities 
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The  darndest  machine 

you  ever  saw. • . 


t«^.. 


/  It  has  an  interesting,  complex  oscil- 
lating motion.  It  works  up  and  down  fol- 
lowing crank  contours.  And  it  does  it  all 
at  once!  It's  the  darndest  machine  you 
ever  saw!  Yet  it  is  one  of  the  most  effi- 
cient and  productive  machines  of  its  type. 
Its  job  is  to  finish  all  of  the  bearing 
surfaces  on  a  crankshaft  at  one  fell 
swoop!  The  older  method  of 
performing  this  same  opera- 
tion is  to  hold  the  abrasive 
cloth  in  a  "nutcracker," 
finishing  only  one  surface 
at  a  time. 


2   With  the  new  machine,  strips  of 
successively  finer  grits  of  abrasive 
cloth,  having  serrated  edges  to  per- 
mit the  strips  to  follow  the  fillets 
of  the  bearings,  are  automatically 
inched  past  the  revolving  crankshaft 
from  a  feed  roll  of  the  cloth.  And 
on  many  a  job  it's  Aloxite  Brand 
cloth  by  Carborundum  that  gives  the 
ultimate  smooth,  satin  finish. 


3   Carborundum  Research  is  steadily 
working  to  improve  production  through 
grinding,  finishing,  sharpening  and 
polishing.  It  will  continue  to  work 
hand  in  hand  with  industry.  When  you 
get  into  the  field,  remember  that 
Carborundum  Engineers  will  stand  ready 
to  help  with  your  production 
problems.  The  Carborundum  Co., 
Niagara  Falls,  New  York. 


C.'«rhoroiiclu 
■  nd  indicBtr 


and  Aloxite  Rre  reK<r>ter«d  trkde-rriArks  uf 
iBnufai-ture  hyTh#  Ciirhorundum  Company. 
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PIPING  is  more  than 

a  line  on  a  blueprint . . . 


TRANSLATING  a  piping  blueprint  into  terms 
of  pipe  sizes— kinds  of  fittings— types  of  valves 
will  have  much  to  do  with  determining  whether 
an  engineering  project  is  a  success  or  a  failure. 
For  almost  any  project  is  inconceivable  without 
piping,  which  controls  the  flow  of  air,  gas,  steam, 
water,  oil  or  other  liquids. 

You  are  probably  familiar  with  the  high  quality 
—  the  precise  manufacture  —  that  characterizes 
valves  and  fittings  made  by  Crane.  You  mav  not 
know  that  the  Crane  line  includes  equipment  for 
every  need  of  every  piping  system  everywhere. 


Vi'riting  "Crane"  on  a  complete  piping  speci- 
fication has  many  advantages  to  the  engineer. 
First:  He  knows  that  every  item  in  the  system  will 
come  from  one  source,  saving  valuable  time  all 
down  the  line  from  drafting  room  to  final  assem- 
bly. Second:  The  project  will  have  a  matched 
piping  system — with  all  parts  designed  to  work 
together.  But,  above  all,  he  is  assured  of  the  long 
life  and  satisfactory  operation  that  come  from  the 
exact  design  and  high  quality  that  are  a  part  ol 
every  piping  item  carrying  the  name  Crane. 

CRANE  CO.,  836  S.  Michigan  Ave.,  Chicago  5,  111. 


VALVES  •  FITTINGS  •  PIPE 
PLUMBING  •  HEATING  •  PUMPS 
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REPAIRING  DAMAGED  LINKS  IN  OUR  LIFELINES 


\  X /ITHOUT  benefit  of  ceremonies, 
'  '  American  ship  repair  yards  are 
regularly  performing  one  of  the  most 
gigantic  and  least  publicized  jobs  of 
the  war  ...  a  task  which  is  vital  to  main- 
taining a  constant  flow  of  troops  and 
materials  over  our  trans-oceanic  high- 
ways. As  evidence  of  the  scope  of  this 
achievement,  in  1942  alone 
American  shipyards  com- 
pleted repairs  on  over  1 2,000 
ships  of  all  sizes. 


AIR   RCDUCTION  SAICS  COMPANY 
MAGNOLIA  AIRCO  GAS  PRODUCTS  CO. 
NATIONAL  CARBIDE  CORnORATION 
PURE  CARBONIC  INCORPORATED 
THE  OHIO  CHEMICAL  AND  MFG.  CO. 
WILSON  WELDER  &  METALS  CO.,  INC. 


In  this  big  war  job,  as  in  the  huge 
ship  construction  program,  the  oxya- 
cetylene  flame  and  the  electric  arc  are 
indispensable.  These  speedy  modern 
tools  provide  the  fastest  and  most  flex- 
ible method  of  cutting  and  joining 
heavy  steel  ship  plates  . . .  whether  it  be 
for  production,  maintenance  or  repair. 
Similarly  in  many  other  vital  war  in- 
dustries, the  oxyacetylene  flame  and 
electric   arc   have   made   possible    un- 


precedented production  records.  Their 
proven  speed,  efficiency  and  versatility 
in  war  production  foreshadows  their 
increased  importance  in  future  peace- 
time manufacturing. 

If  you  would  like  to  receive  our 
informative  publication  "Airco  in  the 
News,"  we  shall  be  glad  to  send  a  free 
copy.  Write  to  Mr.  G.  Van  Alstyne, 
Dept  C.  P.,  Air  Reduction,  60  East  42nd 
Street,  New  York  17,  N.Y. 


SEND  FOR  FREE  BOOKLET  "AIRCO  IN  THE  NEWS" 


Air  Reducxion 


60    EAST    42nd     STREET 


NEW    YORK    17,    N.   V. 


OXYGEN,   ACETYLENE   AND   OTHER   ATMOSPHERIC   CASES    •    GAS    WELDING   AND   CUTTING  APPARATUS    •    CALCIUM   CARBIDE 
ARC    WELDING    MACHINES    AND    SUPPLIES     '     CAREON    DIOXIDE    •    "DRY    ICE"     •     ANAESTHETIC   AND    THERAPEUTIC   CASES   AND    APPARATUS 


APRIL.  1944 
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to  the  People  who  Produce 
your  Electric  Light 
and  Power 


TS 


Tlie  Charles  A.  Coj^hi  Foundation 

conjcrs  a  special  citation  for 

distinguished  wartime  achierenient 

on  the 

ELECTRIC  LIGHT  AND  POWER  INDUSTRY 

"Faced  with  unprccedentvti  demaftils,  the  Electric  l.ifiht  and  Power  Industry  has  met  every  wat  -prodiiclion  re- 
quirement without  delay  and  without  impairment  of  its  peacetime  services  to  the  public.  This  achievenienl  merits 
the  appreciation  not  only  of  American  industry  hut  of  the  entire  nation.  "  yk*)M    ihk  <ii  viion 


LHIS  CITATION  is  richly  merited  — for 
here  is  a  branch  of  indiistr>'  that  has  done  a 
remarkable  war  job  that  has  not  been  gener- 
ally recognized. 

If  electric  power  shoidd  fail,  or  it  it  be  too 
little  or  too  late,  the  disastrovis  effects  would 
startle  all  America.  Vital  machines  would 
be  motionless.  Millions  of  homes  would  be 
cold— -and  an  eerie  blackout  would  descend 
over  the  land. 

But  electricity  has  not  failed.  Rather,  in 
194,^  twice  as  much  power  was  produced  as  in 
the  year  before  the  war — with  the  minimum 
of  new  facilities — and  despite  large  losses  of 
skilled   employees    to    the    Armed    Services. 

In  the  words  of  J.  A.  Krug,  Director,  Office 
of  War  Utilities  of  W.P.B.,  "Power  men 
public  and  private     shoidd  be  proud  of  the 


job  that  has  been  done  in  providing  power  sup- 
ply.Power  has  never  been  too  little  or  too  late." 

We  of  General  Electric,  who  have  built  a 
large  part  of  the  electric  equipment  which 
generates,  distributes,  and  uses  the  electric 
power  of  America,  take  pride  in  the  wa>'  this 
equipment  is  standing  up  imder  the  strain 
of  "forced  draft"  wartime  operation. 

Many  of  the  men  and  women  responsible 
for  this  remarkable  record  are  your  neigh- 
bors— the  manager  or  meter  reader  who 
lives  across  the  street,  the  girl  in  the  account- 
ing department  who  is  in  your  bridge  club, 
the  lineman  with  whom  you  bowled  last 
night.  A  word  of  appreciation  from  you  to 
them  will  lend  added  significance  to  this  well 
deserved  citation.  Goicral  Electric  CoDipany, 
Schenectady,  New  York. 


invest     in      your     Country's     future -BUr     WAR     BONOS 


GENERAL  B  ELECTRIC 


Hear  the  General   Electric   radio  programs:   "The  G-E   AH-girl   Orchestra"   Sunday   10   p.m.   EWT,   NBC — "The  World  Today"   news, 

every  weekday  6:45  p.m.   EWT,  CBS. 
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ABBOTT  POWER  PLANT 

BACKWATER  RESEARCH 

HIGH  SPEED 
PHOTOGRAPHY 

NAMES  IN  THE  NEWS 

NORTH  OF  GREEN  STREET 


COVER 

Abbott  Power  Plant 


Established    1885 


Member  E.C.M.A. 


BROADCASTING  TIN.  "Flowing"  tin 
plate  bv  induction  heating  is  now 
accepted  practice  in  the  industry. 
Frequency  used  in  the  first  in- 
stallation was  200,000  cycles  per 
second — and  the  equipment  was 
salvaged  from  a  discarded  broad- 
casting unit!  Incidentally,  this 
first  installation  is  still  in  daily  use. 

IT'S  A  MATTER  OF  SPEED.  Radium 
gives  out  1,200,000  times  as  much 
energy  as  the  same  weight  of  coal 
burned  with  oxygen.  Even  if  we 
had  plenty,  however,  it  would 
probably  be  a  poor  substitute  for 
coal,  since  it  releases  energy  only 
one-eightieth  as  rapidly.  Nothmg 
that  scientists  have  been  able  to 
do  has  had  the  slightest  effect  in 
speeding  up  the  process. 

THE  SUN  IS  STILL  SLOWER,  releasing 
energy  bv  a  process  which  involves 
the  transmutation  of  elements  and 
takes  between  si.\  and  seven  mil- 
lion years. 

WOMAN'S  WEAPON.  One  reason 
that  electric  irons  aren't  being 
made  is  that  the  thermostats  used 
to  control  their  temperature  are 
busy  on  land,  sea  and  air.  They're 
guarding  against  motor  trouble  in 
tanks,  fire  danger  in  planes,  over- 
heating in  gun  equipment  on 
battleships. 

PEAK  FLATTENERS.  Resistance 
welders  have  speeded  up  produc- 
tion in  thousands  of  war  plants, 
but  they  have  imposed  enormous 
on  and  off  single-phase  loads  on 
power  circuits,  often  building  up 
mipossible  peak  demands.  Capaci- 
tors are  provmg  to  be  the  an- 
swer, correcting  the  power  factor 
to  appro.ximate  unity. 

THE  HIGHER,  THE  FEWER  no  longer 
applies  in  radio  vibrators.  At  high 
altitudes,  vibrator  contacts  liter- 
ally "boiled  away"  in  ten  hours, 
hence  this  type  of  radio  was  sel- 
dom used  in  airplanes.  New-type 
vibrator,  using  Westinghouse-de- 
veloped  materials  and  techniques, 
has  a  life  expectancy  equal  to  that 
of  the  plane. 

•  •  • 

The  above  items  are  condensed 
excerpts  from  articles  in  theWusT- 
INGHOUSE  Engineer,  a  bi-monthly 
engineering  review.  Regular  sub- 
scription price — S2.00  a  year.  Spe- 
cial price  to  students — 50(^. 


Plastics,  plywood  and  electronics 

This  is  a  Westinghouse  laboratory  set-up  for  research  in  dielectric 
heating — internal  heating  by  high-frequency  radio  waves.  Together 
with  induction  heating — surface  heating  of  metals  by  high-frequency 
radio  waves — this  process  is  daily  finding  new  applications  in  industry. 

One  outstanding  use  of  the  principle  of  high-frequency  heating  is 
the  Westinghouse  development  of  flowing  of  tin  on  steel  strip.  Other 
important  applications  are  in  the  bonding  of  plywood  and  the  curing 
of  plastics. 

Dielectric  and  induction  heating  effect  important  savings  in  time 
and  materials  with  attendant  benefits  of  better  control  and  more  uni- 
form results. 

High-frequency  heating  is  an  example  of  electronics  at  work,  another 
phase  of  Westinghouse  leadership  in  electricity.  Westinghouse  Electric 
(5e  Manufacturing  Co.,  Pittsburgh  30,  Pa. 

WESTINGHOUSE  PRESENTS:  John  Charles  Thomas,  Sunday,  2:30  p.m.,  E.W.T.. 
NBC.    "Top    of    the    Evening,"   Mon.    Wed.    Fri.    10:15    p.m.,    E.W.T.,   Blue    Network. 

Westindiouse 

PUNTS   /N    25    C;r/£S    (^   OFFICES  EVERYWHERE 
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An  African  Victory  that 
might  have  hung  by  a  tooth  I 


/,  At  one  of  the  critical  engagements 
of  the  North  African  campaign  the 
American  officer  in  command  of  a  vital 
sector  developed  a  wow  of  a  toothache. 
Now  he  certainly  would  have  won  that 
victory,  toothache  or  no  toothache.  But 
he  didn't  have  to  go  into  battle  dis- 
tracted by  that  pain-thumping  molar  be- 
cause there  was  a  dental  unit  right  at 
hand  to  take  care  of  him.  Whether  they 
are  working  close  to  the  battle  front 
or  on  your  pet  incisor  here  at  home, 
dentists  generally  use  tiny  abrasive 
points  such  as  are  made  by  Carborunduu,. 


2.    The  Carborundum  Company  manu- 
factures abrasive  wheels  for  every 
grinding  job,  from  little  dental 
points  to  mammoth  five-foot  stones 
that  grind  logs  to  pulp  for  paper 
making.  And  in  between  are  wheels 
by  Carborundum  for  all  the  produc- 
tion grinding  operations  that  are 
doing  so  much  to  speed  the  war  effort. 


3    The  complete  abrasive  and  re- 
fractory service  that  Carborundum 
offers  industry  will  be  of  help 
to  you  in  your  work  in  the  field. 
When  you  are  in  industry  feel  free 
to  call  on  us  for  assistance. 
The  Carborundum  Company, 
Niagara  Falls,  New  York. 


Carhorundum  and  Aloxitt  lue  reirisiered  intde-niiirke   of 
and  indicate  manufacture  t>y  I'ne  Carborundum  Company. 
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FOR  a  long  time  industry  has  wanted  a 
method  by  which  two  or  a  thousand 
pieces  of  glass  pipe  could  be  joined  into  a 
continuous  piece.  Corning  has  worked 
out  a  high-frequency  electrical  welding 
process  that  literally  sews  glass  with  fire. 

It  has  these  advantages:  1)  It's  faster 
than  old  methods.  2)  It  makes  a  smooth, 
transparent  joint,  just  as  strong  asthepipe 
itself  3)  With  the  new  portable  welding 
equipment  it  may  soon  be  possible  to  go 
into  a  food  or  chemical  plant  and  install 
continuous  glass  piping  right  on  the  job. 

Welded  glass  pipe  isn't  available  now 
except  to  certain  war  plants.  But  it's  an- 


other interestingdevelopmentthat  points 
to  a  greater  use  of  glass  when  some  of  the 
present  restrictions  on  production  are  be- 
hind us.  Others  are  a  new  type  of  glass  so 
resistant  to  thermal  shock  that  it  can  be 
heated  cherry  red  and  then  sprayed  with 
ice waterwithout  breaking;"ribbon  glass" 
in  sheets  almost  as  thin  as  cellophane;  and 
a  new  method  by  which  accurate  shapes 
of  almost  any  size  or  description  never 
before  possible  in  glass  can  be  quickly 
formed. Glass  is  going  to  play  a  major 
role  in  post-war.And  Corning  will  be 
there  with  what  it  has  learned  during 
the  war  plus  a  background  of  nearly 


a  century  of  glassmaking  experience.  You 
can  count  on  it.  Glass,  the  material  with  a 
sparkling  future,  will  keep  full  pace  with 
your  own  sparkling  future  as  an  engineer. 
Corning  Glass  Works,  Corning,  N.  Y. 


c 


ORNING 


means 


Research  in  Glass 
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TO   THE   RE.\DER: 

With  this  issue  ends  the  1943-44 
publication  schedule  of  the  Illinois 
Technograph.  The  past  year  has 
witnessed  one  of  the  most  difficult 
years  for  the  "Tech."  In  spite  of 
our  high  staff  turnover  (two  busi- 
ness managers  and  three  editors  to 
the  armed  forces),  we  have  re- 
ceived many  compliments  and 
helpful  criticisms.  Plans  are  now 
being  formulated  for  a  bigger  and 
better  magazine  next  year  and  we 
sincei'ely  look  forward  to  serving 
you  at  that  time. 

— Kacalieff 


A  bbott . . . 

Power  Plant 


By  H.  F.  HRUBECKY 
Instructor  M.  E. 


The  prime  purpose  of  this  article  is  to  acquaint  the 
reader  with  some  of  the  major  causes  which  incipiated  the 
construction  and  subsequent  development  of  the  Abbott 
Power  Plant  as  well  as  the  thermodynamic  and  design  fea- 
tures that  it  possesses.  The  exterior  view  of  this  plant  is 
shown  on  the  cover. 

The  "old  power  plant"  (this  being  the  name  gi\en 
to  the  plant  preceding  the  present  one  located  immediately 
adjacent  to  the  Mechanical  Lngineering  Laboratory)  was 
original!)  placed  into  operation  as  a  two-boiler  unit  in 
1902-03  and  a  final  addition  was  incorporated  in  1925-26 
and  enlarged  several  times  in  accordance  with  expansion  of 
the  University.  In  its  final  stage  it  was  a  ISO  lb.  operating 
plant  containing  8  longitudinal  drum  stoker-fired  boilers, 
with  one  lOOOKW  and  two  5()0KW  non-condensuig  units, 
generating  at  2J00V^  distribution  potential  with  the  exhaust 
steam  being  fed  to  the  heating  system. 

Electrical  loads  exceeding  2500KW  had  already  taxed 
the  then  existing  power  supply  to  its  utmost,  the  demand 
needs  being  in  excess  of  the  KW  hours  generated,  conse- 
quently additional  power  had  to  be  purchased  from  the 
Illinois-Iowa  Power  Company.  The  immediate  question 
then  confronting  the  University  officials  was  whether  to 
rebuild  the  existing  plant  or  construct  a  ntw  power  plant 
taking  cognizance  of  further  campus  expansion.  The  engi- 
neering issues  kept  in  mind  in  arriving  at  the  latter  decision 
were  the  following: 

A  better  standard  of  illumination  was  necessary  for  the 
existing  buildings  and  also  for  the  recently  constructed 
buildings  incluiling  the  Illini  Union,  Gregory  Hall,  Mc- 
Kinley  Hospital,  Men's  New  Residence  Halls,  Geological 
Survey  Laboratory,  etc. 

In  addition,  air-conditioning  systems  were  planned  for 
the  Student  Center  and  the  new  classroom  building,  as  a 
consequence  indications  showed  that  tlie  electrical  require- 
ments would  reach  a  subsequent  peak  of  3400KW  in  the 
fiscal  year  1940-41   far  in  excess  of  the  available  supply. 

Finally,  heating  system  requirements  for  the  next  ten- 
i,ear  period  under  standard  design  conditions  of  this  locality 
indicated  an  increase  to  200,000  pounds  of  steam  per  hour, 
an  increase  of  over  3(1,000  pounds  per  hour  for  that  period. 

The  abandonment  of  the  alternate  plan,  that  is,  the 
rebuilding  of  the  then  existing  plant,  was  due  to  the  fact 
that  it  hindered  any  further  expansion  or  improvement  of 
the  University's  future  projects.  As  an  illustration,  the  for- 
mer plant  was  located  at  the  northeast  extremity  of  the 
campus  while  all  future  projected  growth  was  toward  the 
south  and  west,  disectionally  opposite  to  the  plants  location 
which  would  have  necessitated  longer  and  additional 
steam  mains.  Nevertheless,  space  would  have  been  available 
in  the  old  boiler  room  by  removal  of  six  existing  boilers 
lacking  in  heat  recovery  equipment  and  substituting  therein 
the  three  80,000  pound  per  hour  steam  generators  required. 
Also  by  certain  arrangement  in  the  turbine  room  it  would 
have  been  possible  to  install  two  3000KW  turbines.  In  that 
event  thermod\namic,  as  well  as  mechanical  alterations, 
would  have  to  be  made;  steam  pressure  to  400  lbs.  and 
temperature  as  high  as  possible  to  control  exhaust  conditions 


Interior  View  Abbott  Power  Plant 

to  a  maximum  of  400^F.  In  addition  temperature  and 
pressure  reading  equipment  would  be  necessar\'  to  connect 
the  new  boilers  and  the  generating  equipment.  Let  alone 
mechanical  difficulties,  alterations  in  the  structural  steel 
supports,  building  walls,  and  floors  would  have  to  be  made 
and  all  in  progressive  steps  while  the  plant  was  in  opera- 
tion. Thus,  are  seen  the  overwhelming  obstacles  which 
confronted  the  adoption  of  this  program. 

Construction  of  the  new  plant  began  in  January  of  1940 
and  was  totally  completed  in  February  of  1941.  The  plant 
was  put  into  actual  operation  on  September  23,  1940,  and  a 
short  while  later  the  contract  with  the  I.I.P.C.  was  can- 
celled. The  new  plant  operated  in  parallel  with  the  former 
plant  in  the  interval  from  September,  1940,  to  February, 
1941.  In  direct  contrast  to  previous  practice,  the  U.  of  I. 
power  plant  began  selling  instead  of  buying  power  to  the 
I.I.P.C,  an  amount  reaching  as  high  as  324,00(lKW  hours 
in  1941-42. 

For  the  year  1942-43  the  plant  generated  a  total  of 
12,911,, SOI )KW  hours,  as  compared  to  7,01t.,OO0KW  hours 
for  the  final  year  (39-40)  of  operation  of  the  former  plant; 
for  the  same  year  period  the  U.  of  I.  consumed  8,757,000- 
KVV  hours,  thus  necessitating  the  purchase  of  1.741,000 
additional    KVV    hours. 

The  plant  itself  is  located  strategically  with  respect  to 
the  future  expansion  area  as  well  as  with  the  source  of  fuel, 
located  on  a  siding  connected  with  the  Illinois  Central 
Railroad  System  with  coal  storage  facilities  immediately 
adjacent  to  the  plant.  Steam  service  to  the  University  build- 
ings is  effected  by  means  of  an  8'3"  high  by  7'6"  wide 
concrete  steam  distribution  tunnel,  a  photo  of  which  is 
shown  in  an  accompanying  figure,  containing  two  12"  ex- 
haust steam  lines,  one  8"  high  pressure  main  for  makeup 
and  utility  service,  one  6"  high  pressure  main  for  150  to 
25  lb.  process  steam,  two  4"  return  mains  and  one  2^i" 
compressed  air  line. 

Temperatures  in  the  tunnel  attain  values  of  90-10()°F., 
(thus  affording  an  excellent  substitute  recluse  for  annual 
Florida  enthusiasts).  A  maximum  steam  pressure  of  70  lbs. 
is  expected  at  200,000  lbs.  per  hour  flow.  The  high  tempera- 
tm'es  result  in  an  expansion  of  110"  in  the  4,000'  run,  the 
effects  of  this  expansion  being  modified  by  double  off-set 
expansion  loops  at  approximately  270'  centers.  No  expansion 
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loops  are  used  at  the  corners,  the  pipes  being  allowed  to 
slide  on  flat  plate  supports.  Provision  is  made  for  removal 
of  drainage  and  storm  water  at  the  expansion  loop  vault 
while  electrical  power  is  distributed  by  cables  run  in  a  tile 
conduit  about  six  feet  from  the  pipe  tunnel,  with  man 
holes  at  suitable  distances. 

A  highly  interesting  and  ingenious  phase  of  the  plant 
is  its  coal  handling  system.  \Ianufactured  by  the  Jeffrey 
Mfg.  Co.,  it  is  designed  to  handle  75  tons  per  hour.  The 
coal  is  fed  from  side  or  bottom  dump  cars  into  a  12'xl4' 
track  hopper.  At  this  point  a  reciprocating  feeder  supplies 
an  apron  conveyor,  where,  if  necessary,  the  coal  may  be 
crushed  and  then  sent  by  means  of  a  bucket  elevator  and 
two  longitudinal  scraper  conveyors  to  overhead  double-hop- 


per, (junite  lined  rectangular  coal  bins,  each  having  a 
capacity'  of  130  tons.  Asli  and  dust  are  collected  and  removed 
from  the  ash  pit  stoker  wind  boxes,  sifting  and  dust  col- 
lectors, hoppers  and  the  stack  base  by  means  of  an  ash 
handling  SN'stem  with  a  capacity  of  15  tons  per  hour  through 
an  8"  ash  conveyor  iiipe  with  a  steam  consumption  of  2700 
lbs.  per  hour. 

For  the  Near  1942-43  the  plant  consumed  38,000  tons 
of  coal  with  a  corresponding  boiler  efficiency  of  80  per 
cent,  as  compared  to  consumption  of  43,000  tons  for  the 
year  1928-29  and  a  resultant  boiler  efficiency  of  63  per 
cent.  Thus  can  be  seen  the  overall  increase  in  efficiency  of 
the  power  plant  due  to  the  modernized  combustion  system. 

When  consideration  is  given  to  the  total  heat,  allocation. 
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it  is  seen  that  the  steam  charged  to  power  is  nominal  (13 
per  cent  of  the  total).  Correspondingly  it  tnllows  that  the 
main  emphasis  is  placed  on  the  heating  system  (87  per  cent 
of  the  total )  ;  the  obvious  advantage  being  the  centralized 
source  of  heat,  resulting  in  prodigious  saving  from  the  eco- 
nomic point  of  view,  when  one  considers  the  expense  in- 
volved in  sustaining  individual  heating  plants  for  L  niversity 
buildings.  At  present  the  plant  utilizes  two  JOOOKW  Gen- 
eral Electric  turbines  to  supply  power.  Each  operate  at 
ibOORPM,  throttle  conditions  of  300  pounds,  625  degrees, 
and  the  same  current  characteristics  (.8  Power  Factor, 
4160  2400  volt,  3  phase,  60  cycle).  However,  one  is  an 
automatic  extraction  condensing  turbine  while  the  other  is 
a  non-condensing,  chosen  in  a  manner  to  provide  flexibility 
in  operation.  The  condensing  unit  supplies  heating  steam 
through  a  grid  valve  at  extraction  pressures  ranging  from 
10-70  lb.  gauge  with  exhaust  to  a  2300  sq.  ft.  two-pass 
Allis-Chalniers  surface  condenser  having  780-^",  18 
BWG,  14'  long  copper  tubes  with  a  capacity  of  30,000  lbs. 
of  steam  per  hour;  cooling  water  being  provided  at  a  rate 
of  4300  gallons  per  minute  at  90  F.  In  the  summer  months 
the  above  will  operate  condensing  with  two-point  extraction 
for    feed    water   heating   while    the    back    pressure    unit    ex- 
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ous  capacity  of  80,000  lb.  per  hr.  when  burning  central  or 
eastern  Illinois  screenings  of  10,000  BTL  as  fired  heating 
value,  the  firing  being  done  by  three  Babcock-Wilcox  chain 
grate  stokers.  The  use  of  stoker  fired  fuel  in  lieu  of  pulver- 
ized fuel  is  appropriate  because  of  the  proximity  of  the 
campus,  the  prevailing  winds  of  this  locality,  range  of  load, 
lower  maintenance,  and  usabilit\  of  stoker  cinders  for  road 
grading. 

The  boilers  ha\e  a  maximum  steam  working  pressure 
of  375  lbs.  per  sq.  in.,  a  total  temperature  of  700° F.,  and 
an  efficiency  of  84  per  cent,  at  a  flow  rate  of  60,000  lbs. 
per  hr.  An  important  operating  advantage  of  the  new  plant 
has  been  its  high  boiler  efficiency,  ranging  in  the  neighbor- 
hood of  80  per  cent  as  compared  to  the  "old  plant"  which 
operated  with  an  average  boiler  efficiency  of  about  65  per 
cent.  In  addition,  the  boiler  furnaces  are  completely  water 
cooled  with  a  heat  release  of  30,000  BTL  per  cu.  ft.  per  hr. 
at  rated  capacity.  Buell  type  centrifugal  collectors,  located 
between  the  boiler  and  economizer,  remove  practically  all 
the  residue  while  the  heat  recovery  equipment — consisting 
of  economizers  (each  2180  sq.  ft.)  and  tubular  air  heaters 
(each  4600  sq.  ft.) — are  employed  to  reduce  the  final  exit 
gas  temperature  to  375°F.  at  rated  capacity. 

An  accompanying  illustration  presents  electrical  circuit 
system  now  in  use — a  4160  volt,  3  phase,  wye  connected 
4  wire  system.  The  campus  is  divided  into  a  number  of 
(Continued  on  Page  24) 


hausts  to  the  heating  system  at  pressures  up  to  70  lbs.  and 
has  one  uncontrolled  extraction  point  for  feed  water  heat- 
ing (note  Flow  Diagram).  Since  no  cooling  water  facilities 
are  available  in  the  plant  itself  a  forced  draft,  wood  filled, 
cooling  tower  with  a  capacity  of  4708GPM,  when  operating 
with  a  100°F.  inlet  water,  90°F.  outlet  water,  and  78'F. 
wet  bulb  air  temperature,  is  used. 

A  pressure-  and  temperature-reducing  station  is  used 
to  provide  makeup  steam  when  the  turbine  exhaust  is  inad- 
equate. All  campus  condensate  returns  are  collected  in  a 
deaerating  heater  floating  on  the  heating  supph  line,  and 
their  temperature  is  further  raised  to  300° F.  in  a  high- 
pressure  heater  previous  to  entering  the  economizer.  The 
plan  view  of  the  plant  shows  that  steam  generation  is  pro- 
vided by  three  Springfield  cross  drum,  straight  tube  boilers, 
each  having  a  heating  surface  of  6600  sq.  ft.  and  a  continu- 
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BACKWATER  RESEARCH 

By  WM.  D.  MITCHELL  and  EDGAR  G.  BARRON 

Associate  Hydraulic  Engineers  U.  S.  Geological  Survey 


Kipling  has  said  in  his  SUSSEX,  "God  gave  all  men 
all  earth  to  love."  Had  he  looked  at  the  matter  from  the 
viewpoint  of  the  technologist,  he  might  have  said  that  "He 
gave  us  all  earth  to  use."  The  extent  of  this  use  is  a  matter 
of  common  knowledge;  so  common,  in  fact,  that  generally 
we  fail  to  appreciate  the  circumstances.  From  the  soil  the 
farmer  brings  us  food ;  from  the  rocks  the  miner  gives  us 
minerals;  from  the  sea  the  sailor  brings  the  products  of 
other  lands,  and  from  this  source  may  have  come  the  begin- 
ning of  life  itself.  From  the  air  and  the  sunlight  come 
contributions  which  are  indispensable  to  the  maintenance 
of  life.  Each  of  these  factors,  essential  as  it  is  to  our  ex- 
istence, is  impotent  unless  accompanied  by  one  other.  With- 
out water,  the  farmer's  domain  becomes  an  unproductive 
desert;  many  of  the  veins  of  minerals  never  could  have  been 
deposited;  the  sea  could  not  exist;  the  air  and  the  sunlight 
would   become  insufferable. 

On  that  portion  of  the  earth  with  which  most  of  us  are 
best  acquainted,  water  is  now  so  plentifully  provided  that 
from  a  cursory  examination  there  appears  little  cause  for 
alarm.  We  are  likely  to  forget  how  during  the  drought 
years  of  about  a  decade  ago,  herd  upon  herd  of  cattle  was 
slaughtered  because  there  was  not  water  to  keep  them  alive; 
how  the  air  of  even  some  of  the  eastern  states  was  permeated 
with  the  soil  which  was  blown  from  the  parched  fields  of 
the  western  "dust  bowl"  ;  how  the  streams  in  certain  indus- 
trial areas  ran  hot  in  summer  because  all  the  available 
water  was  used  for  cooling  operations;  how  there  was  too 
little  water  to  dilute  the  sewage  and  industrial  wastes  which 
were  fed  into  numerous  streams,  so  that  the  fish  died  for 
lack  of  oxygen  and  the  stench  was  almost  unbearable.  We 
may  not  have  known  that  in  more  recent  years  serious  de- 
pletion of  underground  water  supplies  have  occurred,  ag- 
gravated by  the  tremendous  pumping  of  ground  water  for 
use  in  air-conditioning  operations. 

In  contrast  to  these  effects  of  drought  are  the  more  spec- 
tacular effects  of  floods.  Still  fresh  in  our  minds,  for  ex- 
ample, are  the  results  of  the  disastrous  floods  of  May,  1^43, 
for  which  it  has  been  estimated  that,  in  Illinois  alone,  dam- 
age to  property  and  crops  amounted  to  more  than  31  million 
dollars.  And  a  still  more  recent  flood  (April,  1944)  in 
certain  regions  such  as  the  Missouri  River  basin,  has  been 
even  more  severe  than  that  of  1943. 

Thus,  it  becomes  apparent  that  water  is  a  vital  factor 
in  our  national  economy,  and  indicates  the  desirability  of 
maintaining  an  inventory  of  the  flow  of  our  rivers.  This 
is  accomplished  by  a  continuing  investigation  commonly 
known  as  "stream-gaging".  The  major  portion  of  this  work 
is  performed  by  the  Water  Resources  Branch  of  the  United 
States  Geological  Survey.  The  work  was  begun  in  1888 
in  connection  with  special  studies  relating  to  irrigation. 
Measurements  of  the  flow  of  streams  and  of  the  stage  and 
contents  of  lakes  and  reservoirs  have  been  made  at  about 
9,120  gaging  stations  in  the  United  States  and  also  at  many 
gaging  stations  in  Alaska  and  Hawaii.  The  Geographical 
Survey  and  cooperating  organizations  now  maintain  about 
4,850  gaging  stations. 

The    base    data   collected    at   gaging   stations   consist   of 


records  of  stage  (elevation  of  the  water  surface),  measure- 
ments of  discharge,  and  general  information  used  to  sup- 
plant these  data  in  determining  the  daily  flow.  The  stage 
is  observed  at  the  time  the  discharge  measurements  are  made. 
These  two  elements  serve  as  ordinate  and  abscissa,  respec- 
tively, for  the  development  of  a  "rating  curve"  for  the 
station.  Records  of  stage  are  maintained  continuously  at 
each  station,  so  that  at  times  for  which  discharge  measure- 
ments are   not  available,    the  daily  discharge  may  be  deter- 


Partial  view  of  the  150  foot  channel  in  Talbot  Laboratory 
being  used  for  the  experiments  in  backwater  flow. 

mined  by  use  of  the  daily  stage  and  the  rating  curve.  In 
the  elementary  theory  of  stream-gaging,  it  is  a  basic  principle 
that  for  a  given  site  on  any  particular  stream,  and  for  a 
given  stage,  there  is  one,  and  only  one,  corresponding  dis- 
charge. This  appears  to  be  a  logical  conclusion  from  an 
examination  of  the  fundamental  formula  of  hydraulics: 

Q  =  Jr{RS)i 

in  which  O  is  the  discharge,  J  the  cross-sectional  area,  c  a 
coefficient  dependent  largely  on  the  roughness  of  the  chan- 
nel,  R   the  hydraulic  radius,   and  5  the  slope  of   the  water 
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surface.  Assuming  no  change  in  the  channel  characteristics 
with  respect  to  time,  it  will  be  seen  that  each  of  the  above 
factors,  with  the  possible  exception  of  the  slope,  will  vary 
onl\    with  the  stage. 

More  advanced  theory  of  stream-gaging  recognizes  the 
fact  that  in  so  far  as  the  slope  is  concerned,  it  may  vary 
independently  of  the  stage.  In  a  channel  which,  throughout 
its  length,  has  a  uniform  cross-section,  so  long  as  the  dis- 
charge is  neither  increasing  nor  decreasing,  the  slope  of  the 
water  surface  will  be  parallel  to  the  slope  of  the  channel 
bed,  regardless  of  what  the  discharge  may  be.  When  the 
discharge  is  increasing,  the  slope  becomes  abnormally  steep; 
when  it  is  decreasing,  it  becomes  abnormally  Hat.  At  certain 
gaging  stations  this  variation  in  slope  is  negligible,  but  at 
certain  others  it  becomes  a  factor  of  such  magnitude  that 
observations  of,  and  corrections  for,  the  slope  and  its  varia- 
tion become  an  essential  part  of  the  base  data.  This  is 
usually  accomplished  by  the  installation  of  a  second  gage, 
as  far  as  practical  from  the  base  gage,  so  that  the  stage  may 
be  observed  at  two  points,  and  the  slope  computed  by  divid- 
ing the  difference  in  stage  by  the  distance  between  the  gages. 

When  changing  discharge  the  only  cause  of  variation  in 
slope,  such  treatment  might  prove  to  be  adequate  solution 
for  even  the  most  complicated  gaging  stations.  Due  some- 
times to  the  requests  of  cooperating  parties,  and  sometimes 
to  the  peculiarities  of  topography,  it  frequently  becomes 
necessary  to  establish  a  gaging  station  a  comparatively  short 
distance  from  the  conHuence  of  two  streams.  Either  of 
these  streams  may  be  tributary  to  the  other,  or  there  may 
be  two  of  about  equal  importance  whose  confluence  gives 
rise  to  a  larger  stream.  In  any  case  the  effects  appear  to 
be  the  same;  for  the  sake  of  simplicity,  and  for  lack  of  a 
better  term,  the  second  stream  will  hereafter  be  referred 
to  as  the  "modifying  stream."  The  possibility  now  arises 
that  during  times  of  comparatively  low  discharge  at  the 
gaging  station  the  modifying  stream  may  be  in  flood.  There 
then  results  an  abnormally  high  stage  at  the  point  of  con- 
fluence, the  effects  of  which  may  be  transmitted  upstream 
to  the  gaging  station  to  produce  the  condition  known  as 
"backwater". 

This  is  a  condition  which  is  particularly  common  in 
Illinois,  where  approximately  three-fourths  of  the  boundaries 
of  the  state  are  composed  of  large  rivers  which  in  time  of 
flood  produce  backwater  effects  extending  untold  distances 
into  the  interior.  A  few  of  the  most  outstanding  examples 
will  be  cited:  On  the  Illinois  River,  backwater  from  the 
Mississippi  extends  80  miles  upstream,  past  the  gaging  sta- 
tion at  Meredosia  to  the  dam  at  LaGrange.  On  the  Kaskas- 
kia  River,  backwater  from  the  Mississippi  frequently  affects 
the  gaging  station  at  New  Athens,  some  41  miles  above  the 
mouth.  On  the  Big  Mudd\  River,  backwater  from  the 
Mississippi  has  been  known  to  affect  not  only  the  gaging 
station  at  Murphysboro,  some  25  miles  above  the  mouth, 
but  also  to  extend  above  and  affect  the  gaging  station  at 
Plumfield,  which  is  some  50  miles  above  the  mouth ;  in 
fact,  at  Murphysboro  increasing  backwater  at  times  pro- 
duces a  reversal  in  the  direction  of  discharge.  Along  the 
eastern  border  of  the  state  may  be  cited  Bonpas  Creek,  on 
which  the  station  at  Browns  is  at  times  affected  by  back- 
water from  the  Wabash  Ri\er.  Here  in  the  spring  of  1943 
a  discharge  of  4Q  second-feet  was  measured  under  conditions 
of  normal  stage  for  425  second-feet;  this  probably  did  not 
represent  the  greatest  of  the  backwater  effects.  C^n  the 
Saline  River  the  gaging  station  at  Junction  is  so  greatly 
affected  by  backwater  from  the  Ohio  River  that  in  the 
spring  of  1940,  during  a  time  of  rapidly  rising  stage  of  the 
Ohio  River,  an  ut>streani  discharge  was  measured  which 
exceeded  2,000  second-feet.  Obviously,  the  effects  of  these 
( ('(jtitinutd   (Jii  Page  12) 
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conditions  upon  the  accuracy  of  records  of  daily  discharge 
are  such  as  to  demand  comprehensive  methods  of  taking 
them  into  account. 

So  little  has  yet  been  done  along  these  lines  that  a  careful 
search  of  hydraidic  literature  fails  to  disclose  even  a  satis- 
factory definition  of  backwater.  One  of  the  available  few 
definitions  appears  in  Water  Supply  Paper  888,  U.  S.  G.  S., 
where  it  is  stated  "Backwater  is  that  condition  of  stream 
flov\-  in  which  the  velocity  for  steady  flow  gradually  dimin- 
ishes downstream  and  is  manifested  by  the  peculiar  charac- 
teristic slope  of  the  water  surface  in  the  direction  of  flow, 
which  is  always  less  than  the  surface  slope  that  would  occur 
if  backwater  was  not  present."  It  might  also  be  added 
that,  in  general,  the  surface  profile  is  a  curve,  rather  than 
a  straight  line.  This  fact  may  at  times  invalidate  the 
method  of  corrections  based  on  the  slope  between  two  gages, 
since  this  method  assumes  a  straight-line  slope,  when  in 
reality  the  profile  curvature  may  be  so  sharp  as  to  represent 
appreciably  different  conditions. 

During  the  past  few  years,  the  developments  in  fluid 
mechanics,  accelerated  by  demands  in  the  field  of  aeronau- 
tics, have  given  fresh  impetus  to  hydraulic  investigations. 
It  is  now  commonly  accepted  that  a  theoretical  approach  to 
the  problem  of  backwater  should  start  from  the  formula 
which  arises  from  a  single  differentiation  of  the  Bernoulli 
equation  : 


^y£„.   dx^d  dxl'.,'2(j 


dy  dx  -r-  dh^'dx 


in  which  £„  is  the  total  energy  of  the  water,  Y /2g  is  the 
velocity  head,  y  is  the  static  head,  h^  is  the  head  above  the 
datum  plane,  and  x  is  the  distance  along  the  channel.  Gen- 
eral solution  of  this  equation  frequently  leads  to  insufferable 
complexities ;  however,  it  may  be  adapted  to  computation 
uses  in  several  ways,  including  methods  outlined  by 
Rouse',  by  Woodward  and  Posey-,  and  by  Mononbe'. 

Of  these  methods,  the  first  makes  use  of  step-method, 
or  computation  of  differential  values,  whereas  the  other  two 
resort  to  simplifying  assumptions  to  permit  integration  of 
the  equation.  The  second  method  assimies  a  rectangular 
channel,  and  results  in  a  complicated  integral  for  which 
computations  have  been  published  as  "Bresse's  Backwater 
Function."^  The  third  method  assumes  that  the  \ariables 
in  the  differential  equation  are  exponential  functions  of  the 
depth,  which  permits  integration  for  certain  cases  and  the 
preparation  of  curves  from  which  interpolations  may  be 
made  for  all  other  cases.  By  each  of  the  three  methods, 
backwater  profiles  may  be  computed. 

While  the  theorists  were  developing  these  methods,  the 
stream-gagers  had  not  been  idle.  In  accordance  with  such 
theory  as  was  available,  and  based  on  accumulated  stream 
gaging  data,  they  developed  methods,  largely  empirical,  of 
corrections  for  the  effects  of  backwater.  Among  the  most 
promising  of  these  methods  is  a  "correction  curve"  in  which 
drop  in  water  surface  elevation  from  the  gage  to  the  con- 
fluence with  the  modifying  stream  is  plotted  as  abscissa 
and  the  ratio  between  actual  discharge  and  normal  discharge 
is  plotted  as  ordinate.  If  the  backwater  profile  were  a 
straight  line,  it  would  appear  that  this  correction  curve 
might  assume  the  form  of  a  simple  parabole.  Since  the 
backwater  profile  is  not  a  straight  line,  it  appears  that  the 
form  of  the  curve  is  more  complex. 

In  an  attempt  to  eliminate,  or  at  least  to  mitigate,  the 
hiatus  between  theory  and  field   practice,   the  authors  have 

^Rouse,  Hunter,  Fluid  mechanics  for  hydraulic  engineers,  p  296,  en. 
(216),   1938. 

-Woodward,  S.  M.,  and  Posey,  C.  J.,  Steady  flow  in  open  channels, 
p.    66,   eq.    (608),    1941. 

^Monobe,  Nagaho.  Backwater  and  dropdown  curves  for  uniform  chan- 
nels;  Am.   Soc.    Civil   Engs.  Trans.,  vol.   103,  pp.  950-989,  eq.    (18).   1938. 

^Woodward,  S.  M.,  and  Posey,  C.  J.,  Steady  flow  in  open  channels, 
table    601,    1941. 


undertaken  an  experimental  investigation  in  the  long  chan- 
nel in  Talbot  Laboratory  under  the  general  direction  of 
W.  M.  Lansford,  Associate  Professor  of  Theoretical  and 
Applied  Mechanics.  The  theorists  have  performed  inval- 
uable work  in  the  development  of  methods  of  attack;  in  so 
far  as  they  have  found  opportunity,  they  have  checked 
their  theory  by  laboratory  investigations.  Mononobe,  for 
example,  made  numerous  profile  observations  in  the  labora- 
tory. However,  the  channel  he  used  when  compared  to 
those  found  in  stream-gaging  operations,  was  extremely 
small.  The  effective  length  was  30  feet;  the  cross  sectional 
area  at  no  time  exceeded  1.1  square  feet;  the  maximum 
discharge  was  0.625  second-foot. 

The  channel  in  Talbot  Laboratory  in  which  the  present 
backwater  investigations  are  being  conducted  furnishes  an 
effective  length  of  135  feet,  a  width  of  5  feet,  and  a  usuable 
depth  4  feet.  Discharges  up  to  42  second-feet  are  available. 
Discharges  up  to  about  12  second-feet  are  furnished  by  four 
pumps  delivering  water  to  a  65-foot  stand-pipe,  the  over- 
flow from  which  returns  to  the  pumps.  In  this  way  a  con- 
stant head  is  maintained  on  the  12-inch  pipe  delivering 
water  from  the  stand-pipe  to  the  channel.  Greater  dis- 
charges are  delivered  through  a  24-inch  pipe  dierctly  from 
a  synchronous  motor  driven  centrifugal  pump  which  has  a 
rated  capacity  of  13,500  gallons  per  minute  against  a  head 
of  35   ft.   at   600  r.  p.  m. 

Current-meter  measurements  are  used  to  calibrate  the 
discharge  valves  as  well  as  fluid  gages  indicating  the  differ- 
ence in  pressure  on  the  inside  and  outside  of  90°  elbows 
on  both  sides  the  12-inch  and  24-inch  lines.  Measurements 
of  the  flow  in  depths  less  than  about  1.0  foot  are  made  with 
a  standard  Price  meter  when  the  depths  are  greater  than  1  ft. 

Since  most  natural  channels  have  a  positive  bed-slope  in 
the  downstream  direction,  a  sloping  bottom  was  built  on  the 
horizontal  bottom  of  the  channel.  Most  problems  in  sur- 
face profiles  occur  in  channels  of  "mild"  slope — that  is 
channels  so  flat  that  flow  is  always  at  depths  greater  than 
critical.  Calculations  indicated  that  to  have  a  "mild"  slope 
with  roughness  that  could  be  satisfactorily  produced  in  the 
channel,  a  bed  slope  of  0.003  would  be  about  as  steep  as 
could  be  used.  A  sloping  bottom  was  constructed  of  1-inch 
tongue  and  groove  cedar,  to  a  slope  of  .003.  Experiments 
indicated  that  2"x4"  wire  mesh  on  the  bottom  and  sides  of 
the  channel  would  simulate  a  roughness  of  about  n  =  .02. 
The  actual  value  of  /;  for  the  channel  after  installation  of 
the  wire  mesh  was  found  to  be  0.019. 

To  eliminate  surface  disturbances  in  the  channel  due  to 
the  fact  that  the  upstream  end  of  the  wooden  bottom  was 
about  16  inches  above  the  original  channel  bottom,  a  stream- 
lined approach  section  was  constructed.  The  radius  of 
curvature  of  the  <)-foot  approach  section  \aries  from  5  feet 
at  the  upstream  end  to  1 5  feet  at  the  end  tangent  to  the 
sloping  channel  bottom.  Most  of  the  rather  violent  dis- 
turbance caused  by  the  high  velocities  from  the  discharge 
pipes  is  dissipated  through  a  screen  installed  a  few  feet 
upstream  from  the  approach  section. 

The  surface  profile  is  measured  by  ten  point  gages 
mounted  over  the  center  of  the  channel  at  15-foot  intervals. 
The  most  downstream  of  these  gages  is  at  the  downstream 
end  of  the  sloping  section  where  a  one-foot  drop  to  the 
original  bottom  occurs.  An  additional  gage  to  indicate  the 
elevation  of  the  backwater  is  located  one  foot  downstream 
from  en  dof  the  sloping  bottom. 

Adjustment  of  water  surface  elevation  at  the  down- 
stream end  of  the  channel  is  accomplished  by  a  steel  gate 
hinged  on  the  floor  of  the  channel  and  which  can  be  raised 
and  lowered  by  means  of  a  chain-hoist. 

(Continued  on  Page  20) 
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•  •  •  a  wartime  problem  in  Engineering 


THIS  is  a  quartz  crystal.  Its  job  is  to  hold  an  airplane 
or  tank  radio  exactly  on  its  assigned  wave  length — 
so  fighting  men  can  get  messages  through  quickly,  clearly. 
Lnder  pressure  of  war's  demands  for  immense  quan- 
tities of  radio  equipment.  Western  Electric  engineers 
have  helped  to  revolutionize  crystal  production  tech- 
niques. Consider  these  problems: 

Each  of  these  Httlc  wafers  is  cut,  ground  and  lapped 
to  almost  incredible  tolerances; 

Each  one  is  metal  plated  in  a  vacuum; 

Each  one  is  mounted  on  ^vires  so  small  that  many 
operations  and  inspections  must  be  performed  under 
a  microscope. 

Amazing  new  machines  and  methods  were  devised  to 
do  such  jobs  quickly  and  well — and  the  crystals  are 


turned  out  in  unprecedented  numbers.  One  of  our  four 
shops  now  makes  as  many  crystals  in  a  day  as  the  entire 
industry  used  to  make  in  a  year!  To  date.  Western  Elec- 
tric has  produced  more  than  9,000,000  crystals  for  war. 
Mass  production  of  crystals  is  just  one  of  many  fasci- 
nating problems  that  have  been  and  are  being  solved 
by  engineers  at  Western  Electric — the  nation's  largest 
producer  of  electronic  and  communications  equipment 
for  war. 

To  speed  Victory,  buy  War  Bonds 
regularly — all  you  can! 

Western  Electric 

N   PEACE.. .sauBCE    OF   SUPPLY  fOR  THE    BEtl  SYSTEM 
N    WAR..     ARSENAL    OF    COMMUNICATIONS     EQUIPMENT. 


MAY,  1944 
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NAMES  in  the  NEWS 


By  CHESTER   D.  MARQUIS,  M.E.  '45 


WALLACE  STORTON   FRANK 

Golconda,  Illinois,  has  every  right  to  be  very  proud  of 
this  one  of  her  native  sons,  for  he  has  well  distinguished 
himself  at  this    L  nivcrsity. 

n;ginning  with    Phi   Eta   Sigma   in   his   Freshman   year. 


Wally  has  been  elected  to  all  other  honoraries  available 
since.  He  is  president  of  Tau  Beta  Pi,  all  engineering 
scholastic  fraternity;  secretary-treasurer  of  Omega  Chi  Ep- 
silon,  Chemical  Engineering  honorary;  Master  of  Ceremo- 
nies of  Alpha  Chi  Sigma,  Chemical  Social  fraternity ;  un- 
dergraduate secretary  of  Phi  Lambda  L  psilon.  Chemistry 
Honorary;  and  is  a  member  of  Sigma  Tau,  all-engineering 
honorary,  Sigma  Xi,  research  honorary;  and  Phi  Kappa  Phi, 
All-L  niversity  honorary. 

He  has  made  Honors  day  the  past  three  years,  and  was 
awarded  the  L  niversity  scholarship  key.  Further,  Wally 
is  the  V^ice-President  and  Secretary  of  the  local  student 
branch  of  the  American  Institute  of  Chemical  Engineers. 

In  his  first  tvvo  years,  Wally  distinguished  himself  also 
in  the  field  of  military  activities.  He  was  recipient  of  the 
Chicago  Tribune  Award  for  the  sophomore  cadet  with  a 
straight  "A"  average  in  all  university  courses  and  an  "A" 
record  in  military.  He  received  also  the  Scabbard  and 
Blade  award  for  being  the  best  drilled  sophomore  cadet 
engineer  at  Illinois,  and  was,  of  course,  the  holder  of  the 
military  excellence  bar  with  stars.  He  is  a  member  of 
Pershing  Rifles,  military  society.  In  his  second  year,  Wal- 
lace was  granted  the  Thomas  Arkle  Clark  award  for  the 
highest  grades  of  a  sophomore  in   Phi   Eta  Sigma. 

Although  Wally  obviously  hits  the  books  once  in  a 
while,  he  has  been  able  to  find  time  for  other  activities.  He 
is  a  member  of  the  Wesley  Methodist  Foundation.  Wally 
is  interested  in  good  music  in  general  and  played  the  clarinet 
in  his  high  school  band.  He  used  to  play  basketball,  but 
finds  that  lately  being  a  fan  takes  about  all  the  time  he  can 
spare.  Stamp  collecting  and  model  planes  have  also  taken 
a  back  seat  lately. 

At  present  Wally  is  a  laboratory  assistant  in  Applied 
Chemical  Testing  for  the  Commercial  Analytical  laboratory 
maintained  by  the  University. 

His  immediate   future  is    in   the   Navy's   Radar   training 


sometime  in  the  next  few  weeks,  but  looking  ahead,  Wally 
plans  to  go  into  Chemical  Engineering,  production  work  or 
to  earn  a  Master's  degree.  He  comments  that  the  Chemical 
Engineering  Department  is  giving  excellent  practical  train- 
ing for  work  in   industry. 

BENJAMIN   COPITO 

Ben  comes  from  Flatbush  and  although  he  is  a  Dodger 
fan,  he  maintains  a  surprising  tolerance  for  the  less  for- 
tunate. 

This  man  has  really  'been  around'  in  his  University 
experience.  His  first  year  was  at  Brooklyn  College,  fol- 
lowed by  a  year  at  the  College  of  the  City  of  New  York. 
For  the  past  two  years,  Ben  has  been  at  the  University  of 
Illinois,  and  plans  to  graduate  shortly  in  Civil  Engineering 
with   an  average  of  4.2. 

As  extra-curricular  activities,  Ben  lists  participation  in 
the  American  Society  of  Civil  Engineers,  Sigma  Tau,  and 
dramatic  productions.  He  played  well  the  part  of  Achilles 
in  "The  Warrior's  Husband  "  for  the  Illini  Theater  Guild 
several   weeks  ago. 

He  has  been  on  Honors  Day  the  two  years  he  has  been 
at  the  L  niversity  and  lists  painting,  both  in  water  color 
and  oils  as  his  main  hobby.  Ben  has  been  working  lately 
for  Professor  Schrader  of  the  Mechanical  Engineering  De- 
partment in  the  Railway  Test  Laboratory  on  wheel  and 
brake  shoe  tests. 

Although  he  has  a  1-A  classification  with  his  local 
board,  Ben  looks  a  little  further  to  a  career  in  Sanitary 
Engineering.  Benny  says  engineers  as  a  whole  should  strive 
continually  to  broaden  their  interests;  that  they  are  prone 
to  be  too  technical  and  not  sufficiently  interested  in  cultural 
activities. 


BEN 

GEORGE  WILLIAM  OBERLE 

Playing  bridge,  bowling,  and  dancing  are  the  chief 
recreations  of  this  busy  Electrical  Engineer  from  Pekin. 
Bill  confides  further  that  he  had  time  for  French  horn 
and  violin  playing  and  considerable  debating  in  high  school, 
although  they  have  taken  a  back  seat  to  E.E.  lately.  The 
(Continued  on  Page   18) 
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High-Speed   Photography 


Lver  since  men  ha\e  been  studying  and  anah/ing 
high-speed  mechanical  motions,  there  has  been  great  need 
tor  some  means  to  photograpli  these  motions  in  a  period 
ot  time  sufticicnth  short  to  eftectiveh  "freeze"  the  me- 
chanical   action. 

Since,  at  the  present  time,  the  probability  of  encoun- 
tering any  mechanical  speeds  higher  than  2,000  feet  per 
second  is  very  small,  \vc  may  assume  that  if  means  are 
available  to  photograph  an  object  moving  at  this  speed 
with  reasonable  detail,  the  requirements  of  the  high-speed 
analyst  will  be  met.  An  object  travelling  2,000  feet  per 
second  moves  0.024  in.  per  microsecond.  For  most  pur- 
poses, an  amount  of  motion  of  this  order  is  tolerable  in 
an  object  photographed  at  life-size  or  smaller,  and  will 
allow  a  reasonable  analysis  of  the  motion  involved. 

Taking  pictures  in  millionths  of  a  second  could  con- 
ceivably be  accomplished  by  one  of  two  general  methods: 
first,  by  the  use  of  a  very  high-speed  mechanical  shutter 
of  special  design;  or,  second,  by  the  use  of  a  slow  shutter 
and  a  very  short-duration  flash  of  light.  Since  the  design 
and  construction  of  a  mechanical  shutter  capable  of  such 
speeds  would  present  a  most  difficult,  costly,  and  com- 
plicated problem,  the  most  likely  means  of  solution  then 
becomes  the  us?  of  a  short  flash  of  light  at  high  intensity. 

The  source  of  such  a  light,  in  order  to  be  satisfactory, 
should    possess   the    following   qualifications: 

(1).  The  duration  of  the  flash  of  light  should  be  short 
enough  to  be  able  to  photographically  "stop"  any 
any  mechanical  motion  which  is  liable  to  be  en- 
countered. 

(2).  The  unit  should  be  light  in  weight,  compact,  and 
easily  portable. 

(3).  It  should  be  adaptable  to  a  large  number  of  varied 
tripping  techniques  in  order  to  facilitate  synchro- 
nization   with    the    motion    being    analyzed. 

(4).   It  should   be  simple  in  operation. 

General  Electric's  General  Engineering  laboratory  has 
produced  a  sample  of  such  a  photolight  unit.  Illustrations 
of  the  vmit — showing  its  exterior,  interior,  and  its  lamp — 
together  with  some  high-speed  photographs  in  which  the 
unit  was  used  as  the  source  of  illumination,  appear  on  the 
next   two  pages. 

The  entire  assembly  of  the  imit  is  contained  in  a  case 
9  by  9  by  10  in.  and  weighs  about  20  pounds.  The  only 
equipment  which  is  not  contained  within  this  box  is  the 
actual  pick-up  portion  of  the  synchronizing  unit  and  the 
cable  which  connects  it  to  the  main  case. 

Three  types  of  synchronizing  methods  are  available.  The 
first  is  a  phototube  pick-up  unit  which  is  so  arranged  that 
the  lamp  may  be  tripped  either  by  cutting  off  a  light  beam 
falling  on  the  cell  or  by  turning  on  a  light  beam  directed 
at  the  cell.  The  second  method  consists  of  the  opening  of 
normally  closed  contacts  between  two  external  terminals 
pro\ided  on  the  unit.  The  third  method  consists  of  the 
closure  of  normally  open  contacts  between  external  termi- 
nals. The  latter  two  methods  are  readily  adaptable  to  a 
number  of  tripping  devices,  such  as  a  commutator  to  syn- 
chronize the  flash  with  a  certain  position  of  a  rotating 
wheel. 

The  circuit  of  this  photolight  unit  consists  essentially 
of  a  capacitor  which  stores  energy  and  a  switching  arrange- 
ment which  releases  this  energ\'  through  the  lamp.  The 
lamp  is  of  the   high-pressure  mercury-vapor  type. 


Either  of  the  following  basic  methods  can  be  u.sed  to 
flash  the  lamp:  first,  through  a  switch  placed  directly  in 
the  discharge  circuit  which  completes  a  direct  circuit  be- 
tween the  capacitor  and  the  lamp;  or  second,  by  the  use 
of  a  thyratron  acting  as  a  switch.  In  the  second  method  the 
switching  circuit  controls  the  grid  of  a  thyratron,  which  in 
turn  controls  the  current  through  the  lamp.  With  this 
method,  flashing  control  is  obtained  in  a  2,000-volt  circuit 
by  the  switching  of  a  35-volt  low-current  circuit. 

The  photolight  unit  as  now  assembled  gives  an  illumi- 
nation sufficient  for  photographing  a  20  sq.  ft.  area  of 
average  subject  matter,  using  standard  negative  materials 
and  a  camera  equipped  with  F  4.5  lens.  In  the  present 
equipment  the  lamp  may  be  flashed  approximately  once  every 
5  seconds  at  about  95  per  cent  of  its  maximum  intensity. 
However,  it  may  be  flashed  approximately  twice  per  second 
at  a  lower  intensity.  This  lower  intensity  is  ample  for  visual 
examination  of  a  moving  bod\-,  but  it  is  not  sufficient  for 
photographic  purposes. 

The  life  of  the  lamp  is  not  definitely  known.  However, 
it  is  a  matter  of  record  that  one  lamp  was  flashed  330,000 
times  in  the  laboratory  at  the  rate  of  one  flash  every 
^  seconds,  and  at  the  end  of  this  test  was  still  operative. 
Further  tests  are  now  being  made  to  determine  the  useful 
life  of  the  lamp  in  this  service.  It  is  also  worthy  of  note 
that  the  run  mentioned  was  completed  with  the  use  of  a 
single   thyratron. 

The  rate  of  discharge  of  power  through  the  lamp  is  in 
the  order  of  1,000,000  watts,  but  due  to  the  short  duration 
of  the  flash  the  high  momentary  current  does  not  cause 
serious  heating. 

Measurements  of  the  duration  of  the  flash  have  been 
made  by  two  widely  varying  types  of  measurements,  and 
a  close  agreement  was  found  which  averaged  about  three 
microseconds  for  the  effective  peak.  This  duration  is  so 
short  as  to  be  equivalent  to  only  0.072-inch  travel  of  an 
object  having  a  speed  of  2,000   feet  per  second. 

The  photolight  was  designed  to  provide  a  high  intensity 
of  illumination  on  a  relatively  small  area  for  scientific 
study,  and  is  therefore  not  generally  usable  where  photo- 
graphs are  to  be  made  of  large  fields  of  view. 

(Illustrations    rourtisy    General    Electric) 


TECHNOCRACKS  .  .  . 

Noah's  ark  had  finally  come  to  rest  on  the  mountain  top, 
and  the  animals  were  herded  off,  two  by  two.  Noah  re- 
mained behind,  and  as  he  stood  surveying  the  scene,  he 
heard  a  terrible  sobbing.  He  went  back  to  the  ark  and 
searched  until  he  found  two  snakes  in  the  corner,  weeping 
bitterly. 

"Why,   what's  the  matter?"    asked    Noah. 

"Alas,"  wailed  one  snake,  "you  told  us  to  go  and  mul- 
tiply,  and   we're  only  adders." 

*     *     * 

Two   small   negro   boys  were  sitting    on   the  curb.   One 
turned    to  the  other  and  said,   "Ah's  five,  how  old   is  yo?" 
"Ah  doan  know.  Ah  guess  ah's  five,  too." 
"Does  you  dream   of  wimmen?" 

N  ope. 
"Yo's  onlv  fob." 
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HIGH-SPEED  PHOTOGRAPHS  .  .  . 

And  Electronic  Photolight  with  which  they  were  made 


Aiticle  on 
preceding 
page 


This 
Illustration 
,viae£  Its  own  Explanation 


photograph  taken  ot  this 
imq  matter  that  was  spinning  ol 
■Ac  of  25.000  rpm  around  tho 

Center 

I  tie    lotiors   at  the   ends  of  the   lines 

wore  travelling  with  a  velocity  of 

300  mlos   an  hour,  yet  the  illu- 

uinating  flash  w^as  so  short  as 

•v-  reproduc--  '.hem  with  good 


Arrow  in   flight  from  bow.   Note  the 
curve  of  the  bow  string 


The  high-pressure  mercury-vapor  lamp 

that     emits     the     ultra-short      brilliant 

flashes  is  here  shown  removed  from  the 

cabinet  of  the  Photolight 


Exterior  of  the  electronic  Photolight.    For  manual  control 

of  the  flashes,  the  unit  needs  to  be  connected  only  to  a 

convenient  115-voIt  SO-cycle  source 


Interior  of  the  Photolight,  together  with  separate  phototube 

auxiliary  that  is  used  when  the  flash  is  to  be  automatically 

"tripped"  by  a  beam  of  light 
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Air  stream  from  a  2-inch  orifice  at  a  velocity  of  approximately  1600  ft  per  sec.   The  lines 

within  the  air  stream  are  shock  Hnes,  and  the  lines  at  the  end  of  the  stream   and  at  each 

side  of  it  are  apparently  shock  lines  in  the  adjacent  atmosphere 


Whorl  around  the  tip 
of  a  fan  blade  rotating 
atlSOOrpm.  The  whorl 
is  indicated  by  heated 
air  supplied  by  a  Bun> 
sen  burner  that  was 
placed  outside  the  field 
of  the  photograph 


Thrce-inch-diameter 
wheel  rotating  at  21,- 
000  rpm.  The  flash  was 
so  quick  that  the  de- 
tails of  the  wheel,  the 
word  "TOP"  stamped 
on  its  shaft,  and  the 
ripple  pattern  of  oil 
being  thrown  outward 
are  all  shown  without 
blur 


Water  from  a  suddenly  opened  mixer-type 
kitchen  faucet.  The  indicated  progression 
was  obtained  by  flashing  (with  different 
timing  I  three  separate  opening  operations 
of  the  faucet.  A  noteworthy  characteristic 
of  the  shape  of  the  water  is  the  ball-like 
end.  The  additional  "tear-drop"  end  in  the 
third  picture  may  have  been  due  to  an  air 
bubble  which  had  lodged  in  the  faucet  just 
back  of  the  nozzle 
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NAMES  IN  THE  NEWS  .  .  . 

last  time  he  figured  his  all-U  average,  it  stood  somewhere 
in  the  neighborhood  of  3.98,  which  is  plenty  good  in  his 
course.  Bill  finds  himself  one  third  of  the  June  graduating 
class  in  his  department. 

This  man  is  secretary  of  his  fraternity,  the  Triangle 
House,  and  an  active  member  of  the  campus  branch  of  the 
American  Institute  of  Electrical  Engineers.  Honors  day 
claimed  him  in  his  first  two  years  at  the  L'niversity.  The 
evening  of  commencement,  Bill  is  taking  off  for  Camden, 
New  Jersey,  to  start  work  June  seventh  in  the  Communica- 
tions and  Industrial  Engineering  Department  of  the  Radio 
Corporation  of  America  laboratories. 

As  to  the  woman  situation  on  the  campus.  Bill  says 
that  at  present  he  is  "playing  the  field."  When  asked  of  his 
thoughts  lately.  Bill  admitted :  "I  am  looking  forward  with 
great  interest  and  longing  to  the  first  Illini  Homecoming 
after  the  War  to  see  all  the  old  gang  back  and  have  one 
swell  time.  I'll  be  here  if  I  have  to  quit  my  job." 


JACK  WILKINSON 


WILLIAM   ERNEST   STROUD 

Bill  comes  to  us  from  Rochelle,  Illinois,  after  two  years 
in  General  Engineering  at  Bradley  Polytechnical  in  Peoria, 
where  he  was  head  manager  of  the  baseball  team.  At  the 
U.  of  I.,  Bill  is  in  Mechanical  Engineering  and  is  to  grad- 
uate this  semester.  He  plans  to  begin  work  in  the  middle 
of  June  for  the  Corning  Glass  Company  in  Corning,  New 
York,  as  a  mechanical  research  engineer  in  design  and  re- 
search on  glass  manufacturing  machinery. 

Work  as  a  laboratory  assistant  with  Professor  Mohn 
in  the  M.  E.  Laboratory  on  drawings  and  specifications  for 
proposed  equipment  takes  up  a  lot  of  Bill's  time.  He  is  a 
member  of  Pi  Tau  Sigma,  Mechanical  Engineering  honor 
fraternity,  the  University  Y.  M.  C.  A.,  is  president  for 
this  semester  of  the  Student  Branch  of  the  American  Society 
of  Mechanical  Engineers,  and  is  a  member  of  Lambda  Chi 
Alpha,  social  fraternity,  of  which  he  has  been  house  man- 
ager for  the  past   two  years.      Bill   is  very  much    interested 


In  the  photo  above  is  none  other  than  Jack  Wilkinson, 
diligent  former  editor  of  the  TECHNOGRAPH  who  was 
just  called  to  the  armed  forces.  The  call  of  the  bugle  was 
so  sudden  that  we  didn't  get  a  chance  to  gather  a  few  facts 
about  his  life.  We  leave  the  reader  only  with  Jack's  picture. 


MORE  TECHNOCRACKS  .  .  . 

I  had  a  bunny. 
His  name  was  Jim. 
Got    sixteen    now. 
Her  were  no  him. 


Judge  (to  thug)  :  "So  they  caught  you  with  this  bundle 

of    silverware.   Whom   did    you   plunder?" 

Thug:  "Two  fraternity  houses,  your  honor." 

Judge  (to  sergeant)  :  "Call  up  the  downtown  hotels  and 

distribute   this  stuff." 


They  are  all  talking  about  the  couple  who  just  had  twins. 

"And  to  think,"  said  one  lady,  "twins  happen  only  once 
in   50,199   times." 

"My,"  said  another,  "When  does  she  have  time  for  her 
housework?  ' 


An  insurance  salesman  tells  about  a  valuable  wardrobe 
that  his  firm  insured  for  a  client  during  a  European  trip. 
Upon  reaching  London  she  wired:  "Gown  lifted  in  Lon- 
don." After  due  deliberation  he  sent  this  reply:  "What 
do  you  think  our  policy  covers?" 


BILL   STROUD 


in  inter-fraternity  athletics,  particularly  baseball  and  basket- 
ball, and  claims  as  avocation  reading,  model  airplanes  and 
his  being  a  loyal  Cub  fan.  He  mentions  that  he  is  very 
much  interested  in  "a  little  girl  back  home." 

Bill  says  that  he  has  enjoyed  very  much  his  experience 
at  the  U.  of  I.  and  hopes  he  can  live  up  to  the  standars 
set  by  former  graduates.  His  only  comment  on  his  curric- 
ulum is  that  he  is  very  glad  to  see  the  development  of  a 
good  department  of  aeronautical  engineering  on  the  way. 
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She  was  only  a  miner's  daughter,  but  oh  !  what  natural 
resources. 

Mother    (on    entering    the    room    imepectedly)  :      "Well 

I    never " 

Daughter:     "Oh,  mother,  you  must  have!" 

THE  TECHNOGRAPH 


PIPING  is  an  important  part  of  almost  every  engineering 
project.  Wlien  you  indicate  a  pipe  line  on  a  drawing,  think 
of  it  in  terms  of  the  pipe,  the  valves,  the  fittings,  the  unions,  the 
traps  that  it  will  ultimately  be  translated  into.  Think  of  the 
metals  of  which  it  will  be  made— brass,  iron  or  steel.  Consider 
how  it  should  be  assembled— bolted,  screwed  or  welded. 

The  parts  that  make  up  any  piping  system  are  many,  but  it 
will  interest  you  to  know  that  everything  for  the  complete 
system  is  included  in  the  Crane  line. 

By  writing  Crane  on  a  piping  specification,  you  are  assured 
that  the  single  source  will  save  valuable  time,  all  down  the 
line.  You  are  also  certain  that  all  parts  will  fit,  providing 
simpler  assembly.  Long,  satisfactory  operation  results  from 
the  high  quality  which,  since  185  5,  has  always  characterized 
piping  equipment  carrying  the  name  Crane. 

CRANE  CO.,  836  S.  Michigan  Avenue,  Chicago  5,  Illinois 


HERE'S  ENGINEERING  DATA 
TO  HELP  YOU 

Crane  engineers  have 
prepared  a  tiumber  of 
important  hooks  anil  trea- 
tises on  piping  equipment 
and  piping  systems.  These 
include  the  Crane  Cata- 
log, listing  more  than 
48,000  different  piping 
items  and  containing 
valuable  engineering 
data — Piping  Pointers 
Manual,  packed  with  information  on  piping  in- 
stallation and  maintenance — Flow  of  Fluids 
and  Combating  Corrosion,  tuo  technical 
papers  of  value  to  anyone  laying  out  pipe  lines. 

On  file  Jar  reference 
in  Engineering  Library 


VALVES 
PLUMBING 


FITTINGS  •  PIPE 
HEATING  •  PUMPS 
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BACKWATER  RESEARCH  .  .  . 

(Continued  front  Page  12) 

The  procedure  followed  for  each  surface  curve  to  bs 
determined  is  as  follows : 

(1)  Adjust  the  valve  on  the  discharge  line  to  the  dis- 
charge desired   and   check   by   reading  the   differential    gage. 

(2)  Adjust  the  backwater  gate  to  produce  a  constant 
depth  through  the  entire  length  of  the  channel.  This  rep- 
resents the  condition  of  flow  in  a  uniform  channel  without 
backwater. 

(3)  Raise  the  backwater  gate  until  the  most  upstream 
gage  (No.  3)   reading  is  increased  slightly,  say  0.01   foot. 

(4)  Read  all  gages  farefully. 

(5)  Readjust  the  backwater  gate  until  gages  6,  7,  8 
and  9  indicate  the  same  depth  as  gages  0,  1,2  and  3  did 
previously.  (This  allows  45  feet  lap  in  the  sections  of  the 
curve. 

(6)  Read  all   gages  for  this  condition. 

Continue  this  procedinx  until  the  backwater  is  so  great 
as  to  allow  only  about  0.01  foot  of  slope  in  the  water  sur- 
face in  the  135-feet  of  channel. 

While  this  investigation  still  is  on  a  much  smaller  scale 
than  actually  encountered  in  stream-gaging,  it  at  least  is 
a  long  step  in  the  desired  direction.  Furthermore,  the  theo- 
rists,.as  yet,  have  had  no  occasion  to  attempt  to  adapt  their 
studies  to  the  problem  of  correcting  a  normal  stage-dis- 
charge rating  for  backwater  conditions — a  problem  which 
will  be  given  most  careful  attention  in  the  present  investi- 
gations. 

The  proposed  solutions  to  backwater,  as  advanced  by 
the  stream  gagers,  are  as  yet  on  uncertain  ground.  Although 
they  appear  to  offer  a  basis  for  satisfactory  results,  there  are 


numerous  instances  of  discordant  data.  It  may  be,  as 
Osborne  Reynolds  once  wrote,  "This  accidental  fitness  of 
the  theory  to  explain  certain  phenomena  while  entirely  fail- 
ing to  explain  others,  affords  strong  presumption  that  there 
are  some  fundamental  principles  of  fluid  motion  of  which 
due  account  has  not  been  taken  in  the  theory."  (^n  the 
other  hand,  it  may  be  that  such  discordance  is  the  result  of 
factors  of  topography,  or  of  changing  discharge  or  of  other 
factors  which  the  stream  gager  is  unable  to  observe,  or 
being  able  to  observe,  is  unable  to  control  or  evaluate.  In 
the  present  laboratory  study  it  is  believed  such  disturbing 
factors  can  at  least  be  reduced  to  insignificance,  and  thus 
be  made  to  indicate  whether  the  stream  gager's  methods  are 
lacking  in  theory  or  lacking  only  in  refinement. 


Another  of  those  two  lunatics  gags. 

"What    have    I    got    here,"    said    one,    with    his    hands 
cupped. 

"A  squadron  of  B-17's?"  answered  the  second. 

The  first  peeked  carefully  into  his  hands.  "Nope." 
IN  ope. 

"The  Philadelphia  Symphon\'  Orchestra?" 

The  other  looked   into  his  hands  again   and   said    shyly, 
"Who's  conducting?" 


A  recent  issue  of  the  Alumni  News  carried  a  photo- 
graph of  the  new  Abbott  Power  Plant.  The  caption  said, 
"The  new  power  plant  is  as  efficient  as  electrical  engineer- 
ing skill  can  make  it.  '  The  editor  is  lucky  that  few  me- 
chanical engineers  read  his  paper.  Or  does  he  think  we 
can't  read  ? 


THE  CO-OP 

Oldest  and  Largest  Book  Store  on  Campus 


COMPLETE  ENGINEERING  SUPPLIES 

SLIDE  RULES 

NEW  AND  USED  TEXTBOOKS 


THE  CO-OP 


Green  and  Wright 


Phone  6-1369 
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CLARK  6  Cyl.  3000  B.  H.  P. 
STEAM  ENGINE  DRIVEN  COMPRESSOR 


Pacific  Type  HV— Double  Suction,  Single-Stage, 
High  Temperature,  High  Pressure  Centrifugal  Pump. 


Achievements  in  the  Field 


Three  thousand  Horses  corraled  in  a  20'  x  20' 
space!  Figuratively,  that's  what  the  Clark 
6-cylinder  steam  driven  compressor  does. 
3000  surging  Horse  Powers  in  a  single  com- 
pressor. 

You'd  require  30  of  the  old  tjpe  100  Horse 
Power  horizontals  to  equal  this  power  deliv- 
ery. And  then  only  with  nearly  30  times  the 
space  and  maintenance  cost. 

Formerly  the  Synthetic  Ammonia  industry 
used  the  old  cumbersome  horizontal  com- 
pressor which  originally  was  of  German  de- 
sign. The  Clark  Steam  Engine  Driven  Com- 
pressor now  replaces  these  and  does  the  job 
better  and  cheaper. 

You'll  find  the  same  t>pe  of  Clark  com- 
pressor performing  in  the  synthetic  rubber 
and  synthetic  alcohol  plants. 


Imagine  high  pressure  centrifugal  pumps 
with  discs  whirling  at  3500  R.  P.  M.  within  a 
third  of  a  hair's  breadth  of  scraping  the  hous- 
ing—then having  oil  or  other  liquids  of  850 
degrees  poured  against  those  discs  without 
expanding  and  jamming  the  works. 

With  new  alloys  and  a  revolutionary  cool- 
ing system,  Pacific  engineers  developed  this 
new  pumping  technique  — pumps  that  per- 
form with  precision,  not  only  at  850  degrees 
but  also  at  sub-zero  and  all  the  intervening 
degrees. 

That's  the  kind  of  punishment  Pacific  En- 
gineered Pumps  are  built  to  take.  The  world 
over,  in  oil  refineries,  power  plants,  wher- 
ever liquids,  hot  or  cold,  are  centrifugally 
pumped.  Pacifies  are  giving  long  years  of 
economical,  dependable  service. 


CLARK  BROS.  CO.,  INC 


Olean,  N.  Y. 


PACIFIC  PUMPWORKS 

5715  Bickett  St.,  Huntington  Pk.,  Cal. 


Two   of  the   Dresser   I  n  du  st  ries' 
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North  of  Green  Street 


By    H.  W.  NIEMAN,  C.  E.  '46 


NEW  OFFICERS  ANNOUNCED 

Sigma  Tau 

Adrian     Wells President 

Wallace  Frank J^'ice  President 

John    Asherman Secretory 

Raymond     Skaggs Treasurer 

Tau  Beta  Pi 

Richard    Conklin President 

Ralph    Porter J' ice    President 

Frederick   Liederback Treasurer 

Harold    Eckhoff Corresponding  Secretary 

Wendell    Wilson Secretary 

Chi  Epsilon 

Wendell    Wilson President 

Harold    Eckhoff — J'ice  President 

Paul    Monohon Treasurer 

Walter     Crum Secretary 

TAU  BETA  PI 

Tail  Beta  Pi  held  its  spring  initiation  meeting  May 
19  at  the  Y.M.C.A.  Prof.  H.  A.  Babbitt  acted  as  toast- 
master  and  Prof.  A.  W.  Aron,  head  of  the  German  Depart- 
ment, gave  the  evening's  address. 

Those  initiated  were:  Raymond  Albert,  Richard  Ball, 
Royce  Beckett,  Robert  Gleason,  John  Harder,  Frederick 
Liederback,  and  Ralph  Porter,  M.E.'s;  Harold  Eckhoff, 
Lloyd  Jones,  Wendell  Wilson,  C.E.'s;  John  Giachetto, 
Chem.E. ;  Warren   Pesci,  Arch.E. 

JOINT  HONORARY  MEETING 

Because  of  the  depleted  number  of  engineering  students, 
three  honoraries,  Sigma  Tau,  Pi  Tau  Sigma,  and  Chi  Epsi- 
lon, banded  together  in  a  joint  initiation  dinner  meeting  at 
the   Urbana-Lincoln   Hotel,  April  30. 

New  initiates  were  Lowell  Ackmann,  Raymond  Albert, 
John  Asherman,  Benjamin  Homer,  Ralph  Kelly,  Robert 
La  Plante,  Richard  Medal,  Herbert  Xewmark,  Joseph 
Peckloff,  Warren  Pesci,  Ralph  Porter,  Raymond  Skaggs, 
Marion  Walls,  and  Jack  Wilkinson. 

The  Sigma  Tau  award  for  scholastic  achievement  was 
presented  to  John  Ries  Leek,  C.E.,  by  Dean  Jordon.  Toast- 
master  for  the  evening  was  Prof.  A.  R.  "Buck"  Knight, 
E.E.  The  address  of  the  evening  was  "Armor  Piercing 
Projectiles,"  by  Prof.  H.  L.  Walker,  head  of  the  Mining 
and    Metallurgical    Department. 

A.  I.  CHEM.  E. 

The  annual  A.  L  Chem.  E.  banquet  was  held  ^L^y  17. 
Dr.  Moller  gave  a  talk  on  copper  ores.  Bob  Hammer  acted 
as  toastmaster. 

An  election  of  new  officers  for  the  summer  term  was 
held.  Those  elected  are:  Bill  Severns,  president;  John  Gia- 
chetto, vice  president  and  secretary ;  Wally  Frank,  treas- 
urer ;  and   Dr.   Clay   Lewis,   faculty  adviser. 


A.  S.  C.  E. 

At  the  recent  Civil  Engineering  Convocation,  the  annual 
presentation  of  the  Ira  O.  Baker  awards  for  outstanding 
students  were  made  by  H.  H.  Jordon,  associate  Dean  of  the 
College  of  Engineering.  First  prize  of  $40  and  an  engraved 
certificate  was  tendered  to  Sheldon  Leavitt,  now  on  active 
as  an  Ensign  in  the  Navy,  while  the  second  place  award 
of  $20  and  an  engraved  certificate  went  to  Harold  Clinton, 
a  graduate -student  on  the  campus. 

The  Convocation  was  opened  by  Prof.  W.  C.  Hunting- 
ton, head  of  the  Department  of  Civil  Engineering.  Prof. 
Oliver  explained  the  nature  of  the  meeting  and  was  fol- 
lowed by  Dean  Enger  who  gave  a  short  discourse  on  the 
life  of  Ira  O.  Baker.  Dean  Enger  at  one  time  had  been 
a  student  under  Prof.  Baker  and  told  how  at  that  time 
most  of  the  instruction  was  oral,  there  being  very  few 
texts  in  existence  on  engineering  subjects.  Prof.  Baker  pub- 
lished some  of  the  first  engineering  texts  in  blue  print  form. 

A.S.M.E. 

At  the  recent  district  meeting  of  the  Central  Illinois 
Society  of  A.S.^LE.,  Professor  Trigger  was  featured  as 
speaker.  His  topic  was  "Hardening  Cycles  of  High  Speed 
Steels.  "  At  present  he  is  engaged  in  research  on  chilled  high 
speed  steels  at  temperatures  as  low  as  120   P  below  zero. 


POSTWAR  TELEVISION  STUDIOS 

A  working  model  of  television  studios  designed  for  the 
postwar  broadcasting  of  regular  commercial  network  pro- 
grams with  large  studio  audiences  was  recently  exhibited 
by  engineers  of  The  Austin  Company  in  New  York. 
The  model  was  "unveiled"  at  a  press  luncheon  where 
Dr.  W^alter  R.  G.  Baker,  vice  president  of  General  Electric 
Company  and  other  G-E  officials  discussed  "Television 
Postwar"  and  announced  the  company's  plans  for  the  new 
industry.  Austin  engineers  have  developed  a  basic  new 
building  design  for  the  studios,  with  a  turntable  stage  and 
unique  layout  which  make  it  possible  to  accommodate  rapid 
changes  of  scene  and  audience  without  duplication  of  costly 
television  equipment. 

Separate  audience  seating  areas,  each  accommodating 
several  hundred  people,  are  provided  on  either  side  of  a 
single  broadcasting  control  room  and  overlook  one  quad- 
rant of  the  revolving  stage  from  which  all  productions  are 
to  be  broadcast.  Sound  resistant  curtains  across  the  front 
of  each  seating  area  make  it  possible  to  use  the  two  sides 
alternately  for  alternate  programs,  or  jointly  when  desired. 
When  the  curtain  is  drawn  on  one  section,  at  the  end  of  a 
program,  spectators  can  leave  it  and  a  new  audience  can 
assemble  there  for  a  later  program  without  disturbing  the 
next  succeeding  broadcast  which  is  viewed  meanwhile  from 
the  other  audience  section. 

The  design  was  adopted    following  a  study  of  facilities 
and  experience  at  G-E's  television  station,  WRGB,  Schenec- 
tady,  and   in   the  light  of  Austin's  experience  in  the  design 
((jontinued  on  Page  30) 
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^uttat^  fOOO  ^<MfU  0^  a^  O^cUta^t^ce  Sc^^cUde 


Under  the  piercing  heat  of  the  oxy- 
acetylene  cutting  flame,  thick  metals 
like  this  32"  alloy  steel  block  are 
shaped  into  parts  for  heavy  weapons 
faster  than  ever  before. 

For  example,  the  flame  cutting  op- 
eration   shown    here    saves 
more  than   1000  hours  ma- 
chining   time    in    producing 


AIR    REDUCTION    SALES    COMPANY 
MAGNOLIA  AIRCO  GAS  PRODUCTS  CO. 
NATIONAL    CARBIDE   CORPORATION 
PURE    CARBONIC    INCORPORATED 
THE  OHIO  CHEMICAL  AND   MFG.   CO. 
WILSON   WELDER   &   METALS  CO..    INC. 


one  heavy  part  for  ordnance  use. 
Similar  valuable  savings  in  time  and 
labor  axe  being  achieved  on  hun- 
dreds of  other  war  production  sched- 
ules by  this  method  .  .  .  cutting  steel 
up  to  51"  thick  on  a  fast,  production 
basis. 

Air  Reduction  engineers  have  pio- 
neered  in   the   development   of  many 

•      BUY   UNITED   STATES   WAR   BONDS 


machine  flame-cutting  methods  to 
speed  operations  in  war  and  peace- 
time industry. 

If  you  would  like  to  receive  our 
Informative  publication  "Airco  In  the 
News,"  we  shall  be  glod  to  send  a 
free  copy.  Write  to  Mr.  G.  Van  Als- 
tyne,  Dept.  C.  P.,  Air  Reduction,  60 
East  42nd  Street,  New  York  17,  N.  Y. 


Air  Reducxion 


60    EAST    42nd     STREET 


NEW    YORK    17,   N.  V. 


OXrGfN,    ACETriENE    AND    OTHER    ATMOSPHERIC    CASES 
ARC    WELDING    MACHINES    AND    SUPPLIES     •     CARBON    DIOXIDE 


GAS   WELDING   AND   CUTTING   APPARATUS    '    CALCIUM   CARBIDE 

■DRY    ICE'    •    ANAESTHETIC   AND   THERAPEUTIC   CASES  AND   APPARATUS 


MAY,  1944 
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y„!  ever  seen  insulated 
,  lires  and  cables  made?_ 


J,  t  isn't  necessary  to  visit  a  manufactur- 
ing plant  to  see  how  they  are  made  and 
installed.  The  Okonite  Company  has  mo- 
tion pictures  available,  which  we  will  be 
glad  to  furnish  without  charge  at  the 
request  of  any  responsible  organization. 
For  instance: 

"Rubber    Insulated    Cables"  —  Sound 
film,  showing  the  manufacture  of  rubber 
insulated  wires  and  cables  from  the  ravi' 
material  to  the  finished  product.  Nar- 
rator: Lowell  Thomas.  Projection  time: 
25  minutes.  In  16  mm.  and  35  mm.  sizes. 
You  can  arrange 
to  have  this  pic- 
ture for  your  next 

OKONITE      ^^^ '" "''" 


JNSVL4TED    WIRES 

Executive  Offices:  Passaic.  iV.  /. 


A.\D   CABLES 

Offices  in  Principal  Cilies 


ABBOTT  POWER  PLANT  .  .  . 

(Continued   fro  in    Page    9) 

load  areas,  each  being  fed  by  a  circuit  from  the  power  sta- 
tion (41conductor,  No.  00  underground  cables)  with  emer- 
gency reserve  feeders  running  through  the  several  areas.  Sta- 
tion auxiliaries  operate  at  440  volts  and  are  supplied  by  two 
750I\.VA  transformers  from  the  main  lines,  one  transformer 
being  a  spare.  Auxiliaries  are  fed  from  groups  of  air  cir- 
cuit breakers,  being  either  manually  or  electrically  operated, 
as  conditions  would  require. 

The  author  wn'shes  to  acknowledge  thanks  to  Mr.  Char- 
les E.  Markland,  Supervising  Engineer,  Physical  Plant  De- 
partment, and  to  Mr.  John  Doak,  Superintendent  of  Build- 
ings and  Grounds,  for  their  most  helpful  suggestions  and 
criticism. 

Bibliography:  Reasons  Behind  the  University  of  Illinois 
Plant,  by  G.  A.  Gaffert  and  F.  V.  Smith  of  Sargent  and 
Lundy,  Poller  magazine,  May,  1941. 


Coa/  conve/or^ 


Ash  receiver 
and  seporator^^ 


CROSS  SECTION  THROUGH 
COAL-HANDLING  AND  OFFICE  BUILDING 

University  of  Illinois   Power  Plant 


'S^ 


$  CASH  for  YOU  $ 


•  USED  DRAWING  SETS 

•  SLIDE  RULES-SCALES 

•  TRIANGLES-T-SQUARES 

•  TEXT  BOOKS 

Be  sure  to  turn  in  your  dividend  envelope  before  leaving  school 
7%  dividend  paid  for  year  1942-43 

ILLINI  UNION  BOOKSTORE 

Students'  Co-operative 
715  South  Wright  Street  (Next  Door  to  Hanley's) 


24 


THE  TECHNOGR.\PH 


NEW  VISIONS  for  Tomorrow's  World 


•  IT  DOESN'T  MATTER  NOW  whether  clouds  hide 
the  sun,  or  whether  evening  shadows  fall  on  the 
baseball  diamond.  If  the  fans  in  the  grandstand  see 
the  game  so  can  the  modern  television  camera. 

That  was  not  always  so;  the  pre-war  television 
"eye"  needed  as  much  sunshine  as  it  could  get  to 
illuminate  the  scene.  The  same  was  true  of  football- 
final  quarters  were  occasionally  ""washed  out"  on 
the  television  screen. 

But  thanks  to  research,  conducted  at  the  RCA  Lab- 
oratories, a  new  super-sensitive  television  camera, 
rivaling  the  human  eye  in  its  ability  to  see  under 


conditions  of  poor  light  is  in  prospect  for  the  post- 
war world.  Then,  by  television  you  will  see  every 
last-minute  play  of  the  ball  game  as  clearly  as  if  you 
were  in  the  stands.  Entertainment,  sports,  news 
events  will  pass  before  your  eyes  with  every  detail, 
every  shadow  faithfully  reproduced. 

Today,  RCA's  research  facilities  are  devotecf  to 
providing  the  fighting  forces  of  the  United  Nations 
with  the  best  radio  and  electronic  equipment  avail- 
able. Tomorrow,  these  same  skills  will  continue  to 
serve  America  in  developing  and  creating  new 
and  finer  peacetime  products. 


RADIO  CORPORATION  OF  AMERICA 


PRINCETON    •    NEW    JERSEY 


RCA 

leads  the  way  in 

radio  —  television  — 

electronics 


TUNE  IN!  .  .  .  RCA's  great  new  show,  7:30-8:00  P.M.  EWT,  over  the   Blue   Network,   every  Saturday    •    BUY  WAR  BONDS  EVERY  PAY  DAY    * 

MAY,  1944  25 


OH  /  Pbolo  by 

Palmer,  in  tin 

Altegbeny  LuJlum  Plant 


TESTING  is  an  Integral  part  of 
steel  production  at  Allegheny 
Ludlum  mills,  because  one  of  the 
"must"  requirements  for  an  alloy 
steel  today  is  that  it  possesses — to 
the  full — every  one  of  the  special 
properties  desired  by  the  user. 

To  help  prevent  failure  of  a  part 
during  operation,  amazingly  accur- 
ate machinery,  worth  thousands  of 
dollars,  is  on  the  job  at  each  Alle- 
gheny Ludlum  mill,  testing  each 
lot  of  steel  before  it  is  shipped  out 
to  become  fighting  parts  of  planes, 
tanks,  guns,  ships  or  munitions. 
These  steels  must  be  right,  for  in 
the  urgency  of  battles  tremendous 
stresses  are  put  upon  the  key  parts 


for  which  alloy  steels  are  chosen — 
and  those  parts  must  not  fail  when 
men's  lives  are  at  stake. 

It  is  under  such  war  conditions 
that  Allegheny  Ludlum  steels  have 
proved  their  worth.  Right  now 
they're  helping  to  uphold  the  tra- 
ditions of  a  free  America,  so  that 
all  of  us  may  retain  them  in  the 
future.  When  peace  is  restored, 
Allegheny  Metal  and  other  alloy 
steels  will  take  their  rightful  place 
again  in  the  enrichment  of  the 
post-war  world. 

But  now — today — these  metals 
are  supporting  the  attack.  Be  sure 
you  are  also  supporting  our  fight- 
ers,  from   your   place   behind   the 


lines.  Buy  -war  bonds  regularly! 
Top  that  ten  per  cent  .  .  .  buy  them 
to  the  limit  of  your  ability. 


/-\ 


STEEL     CORPORATION 

BRACKENRIDGE.      PENNSYLVANIA 


W  &  D     A-9314 
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VACANT  ELECTRON  SPACES  IN  ATOMS 
MAKE  METALS  RUST-RESLSTANT 

Vacant  spaces  in  the  atoms  ot  nickt-I  art-  responsible  for 
its  lesistance  to  corrosion  or  "rusting,"  Dr.  Merb;'rt  li. 
I  hlig.  metallurgist  of  the  (Icneral  Electric  Research  labora- 
tory, told  the  Electrochemical  Society  meeting  here  this 
morning. 

In  earlier  researches,  he  found  that  the  staiiilessness  ot 
stainless  steel  is  not  due  primarily  to  the  formation  on  the 
surface  of  a  film  of  oxide,  as  formerly  supposed.  Instead  it 
results  from  the  electronic  arrangement  in  the  atoms  of  the 
allo\.  .Xow  he  finds  that  the  same  thing  is  true  for  two 
other  widely  used  corrosion-resistant  alloys.  One  is  copper 
and  nickel  (  Monel )  and  the  other  mohbdenum,  nickel  and 
iron    (  Hastelloy ). 

/\n  atom  may  be  though  of  as  a  nucleus  around  whicli 
revohe,  somewhat  in  the  manner  of  planets  around  the  sun, 
from  one  to  02  electrons.  These  move  in  from  one  to 
s:ven  different  orbits  or  shells.  Ordinarily  one  shell  is 
filled  with  electrons  before  the  next  one  begins,  though  in 
the  case  of  certain  "transition"  elements  there  are  vacancies 
in  the  shell  next  to  the  outer  one.  In  nickel,  for  example, 
there  are  only  8  electrons  in  the  third  shell,  instead  of  the 
1(1  it  could  hold,  despite  the  fact  that  there  are  two  elec- 
trons in  the  fourth  and  outermost  shell.  With  inner  shells 
completely  filled,   a  metal   is  more  subject  to  corrosion. 

Because  of  the  vacancies  nickel  is  very  resistant  to  cor- 
ro:-.io[i,  but  it  is  too  expensive  for  many  applications,  and 
so  it  is  alloyed  with  copper  which  is  lower  in  cost.  The 
atom  of  copper  has  one  more  electron  than  that  of  nickel. 
In  the  alloy  these  extra  electrons  go  to  fill  the  vacancies  in 
the  nickel  atom.  However,  as  long  as  any  vacancies  remain 
in  the  nickel  the  alloy  still  resists  corrosion  as  well  as  pure 
nickel. 

Finally,  when  the  proportion  of  60  per  cent  copper  and 
40  per  cent  nickel  is  reached  all  the  nickel  vacancies  have 
been  filled.  Further  increasing  the  proportion  of  copper 
makes  the  alloy  less  resistant  until  pure  copper  is  reached, 
\\  hich  corrodes  much  more  than  pure  nickel.  In  the  alloy  of 
nickel  with  molybdenum  and  iron  a  similar  effect  occurs, 
says  Dr.  Uhlig. 


FASTEST  MOTOR  REVOLVES  2,000 
TIMES  PER   SECOND 

An  electric  motor  operating  at  the  record-breaking  speed 
of  120,000  revolutions  per  minute,  or  more  than  seven 
million  revolutions  per  hoiir,  65  times  faster  than  the  con- 
ventional motor  used  in  the  home  washing  machine  or  re- 
frigerator, has  been  built  and  tested  by  General  Electric. 
Motors  of  this  type  will  be  used  for  the  grinding  and 
drilling  of  essential  parts  of  airplanes  and  other  war  equip- 
ment and  will  not  be  available  for  general  use  until  after 
the  war. 

This  new  motor,  rated  at  three  horsepower,  weighs 
only  seven  pounds,  as  contrasted  with  the  conventional 
three-horsepower  motor  which  weighs  lOS  pounds.  It  is  so 
small  that  the  entire  motor  will  fit  into  the  palm  of  a 
person's  hand,  and  its  rotor  is  scarceh'  larger  than  a  man's 
thumb.  The  motor  is  water  cooled,  using  about  one-half  a 
gallon  of  water  a  minute,  and  is  equipped  with  an  oil-mist 
lubricating  type  of  bearing.  Tests  including  a  continuous 
rim  of  eight  hours  have  proved  its  perfection.  With  normal 
\oltage  applied  at  2,000  cycles,  the  new  motor  reaches  full 
speed  in  less  than  a  second. 

"It's  hard  to  realize  speeds  of  2,000  revolutions  per 
second  in  a  motor,  "  D.  H.  Ware,  motor  engineer  of  the 
company,  pointed  out.  "However,  if  the  wheels  of  an  auto- 
mobile could  be  made  to  turn  at  the  same  speed,  the  auto 
would  move  at  the  rate  of  10,000  miles  per  hour,  or  165 
miles  per  minute.  This  is  about  14  times  the  speed  of 
round." 

MA\',  1944 


2  "MUST"  books  for  you! 


From  the  Hip2;ins  library  come  these  two  fascinating 
volumes  —  guaranteed  to  instruct  and  entertain  stu- 
dents and  professionals  alike.  Your  nearest  Higgins  Ink 
dealer  has  them  .  .  . 
or  write  directly  to 
us. 


SCRIPT  and  MANU- 
SCRIPT: 32  distinctive  script 
alphabets.  10  pages  of 
engrossing  make  this  folio 
G  prized  possession  of 
professlonaU  and  students. 
Each  50c 


CARTOONING:  How  pro- 
fessional cartoonists  "get 
that  way"  —  60  wonder- 
fully illustrated  pages  of 
techniques  used  by  Amer- 
ica's top  flight  comic  strip, 
gag,  and  political  car- 
toonists. Also  o  chapter  on 
the  theory  of  homor. 

Each  $1.00 


HIGGIhS    IJ\K  CO.:  /JVC. 

271  MATH  .ST.,  HR(J»KIVA  17,  A.  Y. 


"PEERLESS" 

ONE  OF  THE 


UFKIN 


CHROME  CLAD 
STEEL  TAPES 


J^l^ 


Features  of  Afl  Chrome  Cfad  Tapes: 

•  Easy  to  Read  Markings  that  Are  Durable. 

0et  black  on  satin  chrome  white  surlace.) 

•  Line  Resists  Rust,  Being  Chrome  Plated. 

(Has  hard,  smooth  surface,  easily  kept  clean.) 

•  Line  is  Extra  Strong. 

(Being  built  up  by  platings.) 
Write  for  Catalog  No.  12  and  See  Your  Dealer. 


%^ 


VFKiN 


PRECISION  TOOLS 'TAPES.  ROLES 


jtciaii.  Hicmiiiii 


NEW  Tilt  cirr 
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.  .  .  IF   YOU  ARE  INTEKESTBD   IN 
SEAMLESS  AND  DROP  FORGED  STEEL   PRODUCTS 

Anticipating  every  practical  calculation  or  analy- 
sis that  may  confront  you,  the  buyer  of  Seamless 
and  Drop  Forged  Steel  Products,  The  Harris- 
burg  Steel  Corporation  has  compiled  this  Catalog 
to  serve  with  the  same  efficiency  and  accuracy  that 
you    have    found    in    all    Harrisburg    Products. 

Indexed,  glossarized  and  departmentalized,  it 
is  a  veritable  textbook  for  expert  or  apprentice. 
Tables  of  authentic  S.  A.  E.  specifications  cover- 
ing every  product  we  make  in  whatever  grade  or 
quality  you  may  need. 

A  quick-reference  dictionary  of  our  products, 
their  ingredients  and  uses  completes  this  hand- 
book, which  gives  accurately  illustrated  descrip- 
tions of  Harrisburg  Products. 


HARRISBURG  STEEL  CORPORATION 

HARRISBURG.   PENNSYLVANIA 


Nome_ 


_Ti(;e_ 


Company 
Address 


HARRISBURG     ^C<l**t^^^       STEEL       PRODUCTS 
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PLASTICS  AND  METAL  WILL 

PLAY  JOINT  ROLE 

AFTER  WAR 

A  one-man  debate  on  the  post-war 
potentialities  of  plastics  as  opposed  to 
metals  ended  recently  in  a  draw,  with 
the  conclusion  that  each  would  comple- 
ment the  other  to  e\"eryone's  benefit. 
This  conclusiion  was  reached  by  Dr.  A. 
Allan  Bates,  manager  of  the  Chemical 
and  Metallurgical  Department  of  the 
Westinghouse  Research  Laboratories  in 
East  Pittsburgh,  Pa.  He  weighed  the 
pros  and  cons  of  "Metallic  versus  Xon- 
metallic  Materials  in  Engineering"  for 
the  Cleveland  section  of  the  American 
Institute  of  Electrical  Engineers. 

More  metals  will  be  used  in  the  fu- 
ture because  their  partnership  with  plas- 
tics will  make  possible  many  new  prod- 
ucts, according  to  Dr.  Bates.  More  and 
more,  plastice  and  metals  will  team  to- 
gether to  bring  us  vastly  improved  air- 
planes, automobiles,  electric  generators 
and  motors,  and  thousands  of  other  in- 
dustrial products.  In  some  cases  the  two 
will  cross  bats  as  rivals  until  the  better 
one  wins  out.  But  despite  the  contention 
of  some  partisans  who  claim  that  plas- 
tics and  synthetic  resins  eventually  will 
be  used  for  everything  except  food,  there 
are  innumerable  articles  that  will  be 
metal  for  years  to  come.  Among  them 
are  automobile  crankshafts  and  valves, 
electric  transmission  lines,  electric  motor 
armatures  and  many  other  things  which 
require  conductivity  and  stability  at  very 
high    temperatures. 

Dr.  Bates  explained  in  this  connec- 
tion that  plastics  burn  or  melt  at  tem- 
peratures which  have  little  effect  on 
most  metals,  and  plastics  are  not  useful 
as  conductors  sf  electricity.  They  al- 
ready are  formidable  rivals  of  the  fami- 
ly of  metals  because  they  have  esthetic 
appeal,  corrosion  resistance,  lightness 
with  strength,  and  other  important  en- 
gineering properties.  They  can  be  made 
from  such  abundant  raw  materials  as 
coal,    air,   water,   wood,   and   cotton. 

The  cost  factor  still  gives  metals  the 
advantage  in  many  cases.  Various  plas- 
tics cost  from  about  20  cents  to  $1  a 
pound,  while  steel  can  be  produced  for 
several  cents  a  pound,  copper  at  12 
cents,  and  aluminum  at  15  cents.  The 
economic  ad\  antage  held  by  some  metals 
may  diminish  in  the  most  distant  fu- 
ture as  high-grade  ores  are  worked  out 
and  we  have  to  process  progressively 
lower  grades.  Dr.  Bates,  a  native  of 
Elyria,  Ohio,  was  educated  at  Ohio 
Wesleyan  L  niversity  and  at  the  Case 
School  of  Applied  Arts,  where  he  w.is 
instructor  and  professor  of  metallurgy 
prior  to  joining  Westinghouse  in  1937. 
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iVEPJ  tec  know  only  a  little  of  what  you  might  do  with  it... 
yet.  Triuicthvlcvclohfxanol  (you  pronounce  it  try'-nieth'-il-sy'- 
klo-hcx'-an-ohl)  is  a  new  industrial  chemical  by  Carbide  and 
Carbon  Chemicals  Corporation  . . .  made  with  atoms  ob- 
tained from  common  substances,  rearranged  into  molecules 
that  are  not  known  to  exist  in  nature. 

What's  this  new  synthetic  organic  chemical  good  for?  No 
one  yet  knows  all  of  the  useful  things  it  might  he  made  to  do. 
If  you  are  technically  minded  you'll  find  some  of  the  facts  so 
far  discovered  in  the  italicized  paragraph  at  the  right.  \S  hatevcr 
your  interest,  you  will  l)e  glad  to  know  that  this  new  chemical 
lias  potential  uses  in  the  making  of  such  things  as  medicines, 
plastics,  lubricating  oils,  and  adhesives. 

In  their  service  to  industry  as  incubators  for  raw  mate- 
rials, the  laboratories  of  this  Unit  of  UCC  are  continually 
developing  such  new  chemicals.  An  almost  predict- 
able peri-entage  of  them  prove  to  be  extremely 
valuable.  Out  of  hundreds  already  devel()j>ed  have 
come  scores  from  which  scientists  in  industry  have 
developed  useful  products  of  many  kinds. 

Some  of  the  chemicals  are  used  to  make  supe- 
rior anti- freezes.  Others  are  raw  materials  for 
quantity  ])roduction  of  vitamins  and  hfe-saving 
drugs,   ijtill  others  make  possible   improved  cos- 


Modcl  of  Molecule 
of  Trimelhylcyclohexanol 


metics,  plastics,  textiles,  photofilm,  insect  repellents,  anes- 
thetics . . .  and  hundreds  of  things  of  benefit  to  you  in  your 
daily  life. 

llirough  continuing  research  which  is  developing  new  ma- 
terials out  of  common  substances.  Carbide  and  Carbon 
Chemicals  Corporation  is  helping  to  make  many  things 
more  plentiful  or  more  useful.  And  the  rescarcli  of  this  one 

Unit in  that  field  which  often  must  appear  to  the  layman 

as  "unknown  chemicals'. . .  gives  you  an  idea  of  what  the 
combined  research  of  all  UCC  Units  in  many  basic  fields 
means  to  you. 


As  Trimrthylryclohexanol  is  one  of  thp  newest  additions  to  this 
family  of  synthetic  organic  chemicals,  its  story  is  still  incomi>lete. 
It  is  an  tdcohol  with  a  high  boiling  point  ( 3lill°  Fahren- 
heit). At  room  temperature,  it  is  a  ivhite  solid  tvith  an 
odor  like  menthol.  It  dissolves  in  other  alcohols,  gaso- 
line, benzene,  ethers,  and  vegetable  oils  like  linseed 
oil.  Iiiit  does  not  dissolve  in  water.  It  can  be  supplied 
in  carload  quantities  if  and  when  the  need  arises. 

Technically  minded  men  and  women  can  obtain 
information  on  the  properties  and  uses  of  more  than 
Jrtfl  other  products  of  Carbide  and  Carbon  Chemicids 
Corporation  by  writing  for  Booklet  P-5,  "Synthetic 
Organic  Chemicals," 


BUY  UNITED   STATES   WAR    BONDS  AND  STAMPS 

UNION    CARBIDE    AND    CARBON    CORPORATION 

30  East  42nd  Street      QIS     New  York  1 7,  N.  Y. 
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TELEVISION  STUDIOS  .  .  . 

( (Continued  from  Page  22) 
and  construction  of  facilities  for  communications  and  enter- 
tainment industries. 

The  studios  have  been  planned  along  modern,  func- 
tional lines  with  a  welded  rigid  frame  steel  structure  which 
supports  several  cantilevered  television  cameras,  as  well  as 
the  circular  roof  in  the  stage  area.  With  one  of  these 
cameras  mounted  on  the  pivotal  column  in  the  center  of  th? 
revolving  stage  and  the  others  on  the  sides,  it  is  possible  to 
cover  every  part  of  the  stage,  at  any  distance  and  from  every 
angle.  The  same  cameras  can  be  directed  toward  the  audi- 
ence for  visual  broadcasts  of  audience  participation.  Similar 
flexibility  is  provided  in  the  system  of  high  level  studio 
illumination,  which  uses  water-cooled  mercury  vapor  lamps 
operated  by  remote  controls.  Lighting,  noise  and  atmospheric 
conditions  are  subject  to  complete  control  in  all  parts  of  the 
building,  which  utilizes  special  insulated  wall  and  roof 
construction  developed  by  Austin  engineers  for  the  effi- 
cient, economical  air-conditioning  of  large  windowless,  con- 
trol   conditioned    industrial    plants. 

Spacious  backstage  areas  around  the  revolving  stage  are 
available  for  construction  of  sets,  storage  of  sponsors'  ex- 
hibits or  other  equipment.  Stage  receiving  doors  are  large 
enough  to  handle  small  aircraft  and  room-size  displays.  Of- 
fices, camera  rooms,  dressing  rooms,  sponsors'  observation 
rooms,  and  other  auxiliary  facilities  are  provided  on  the 
first  floor,  below  the  audience  seating  areas  and  the  control 
room.  A  lofty  lobby  and  exhibition  hall  extends  across  the 
entrance   facade. 


MODEL  STUDIO 


Examining  a  model  of  future  television  studio  are  W.  C. 
Bowman,  editor  of  Engineering  News-Record,  J.  K.  Gannett, 
vice  president  of  the  Austin  Company,  and  Dr.  W.  R.  C. 
Baker,  in  charge  of  electronic  development  at  G.  E. 


BOlllRS 


FOR  VICTORY  SHIPS 


►  TEAM  on  board  AP-2  and  AP-3  Victory  Ships  is  generated  by- 
single  pass,  sectional  header  type  boilers  built  to  a  design  origi- 
nated by  Babcock  &  Wilcox  in  1929.  These  compact,  fast-steaming, 
maintenance-saving  boilers  help  make  the  Victory  Ships  faster  and 
more  efficient  than  their  worthy  predecessors— Liberty  Ships.  In  the 
record-shattering  achievement  of  the  merchant  marine  in  the  war 
effort,  B&W  is  proud  to  have  a  share.  To  its  pre-war  skill  and 
knowledge,  B&W  is  adding  much  more  valuable  experience  by 
contributing  to  the  war-needs  of  the  marine  field.  This  combined 
experience  will  enable  B&W  to  better  serve  you,  the  marine 
engineers  of  tomorrow,  to  meet  your  post-war  responsibilities. 

BABCOCK  S  WILCOX 


THE  BABCOCK  &  WILCOX  COMPANY 


85  LIBERTY  STREET 


NEW  YORK  6,  N.  Y. 
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TIMKEN 

TAPERED  Toller  bearihgs 


Inherent  in  the  design  of  the  Timken 
Tapered  Roller  Bearing  is  the  answer  to  practically 
every  bearing  requirement. 

The  term  "anti-friction"  long  has  been  inadequate 
as  a  bearing  description — in  fact  ever  since  the 
Timken  Bearing  was  introduced  AG  years  ago. 

In  order  to  fulfill  every  requirement  a  bearing 
must  be  more  than  an  anti-friction  bearing;  it 
must  also  be  able  to  carry  radial  loads,  thrust  loads, 
and  every  combination  of  both,  as  well  as  hold 
shafts  in  positive  and  accurate  alignment. 

All  these  requirements  are  contained  within  the 
scientific  tapered  design  and  precision  construc- 
tion of  the  Timken  Bearing. 

With  a  thorough  knowledge  of  Timken  Bearing 
design  and  application  as  part  of  your  education 
you  will  be  in  position  to  solve  practically  any 
and  every  bearing  problem  you  may  ever  en- 
counter. Begin  to  acquire  this  knowledge  now 
—  you  will  be  a  better  engineer  for  it.  The 
Timken  Roller  Bearing  Company,  Canton  6,  Ohio. 
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AUTOMATIC  PILOT 

FLYING  blind  most  of  the  time,  a  pilot  lias  a  hard  job  keeping  his  phme  on  its  course.  An  auto- 
matic pilot,  electricallv-driven,   allows  him  to  relax  occasionally  ...   to  save  his  physical  and 
mental  resources  for  the  job  that  may,  and  often  does,  lie  far  ahead. 

An  electric  motor  spins  12,000  revolutions  per  minute  to  keep  the  gyroscopic  mechanism,  guiding 
power  of  the  automatic  pilot,  rotating  at  constant  spieed.  The  unit  is  tightly  sealed  to  insure  constant 
speed  of  rotation  even  when  the  air  outside  contains  many  dust  particles,  or  its  temperature  is  very  low. 

The  automatic  pilot  is  able  to  take  over  the  controls  and  hold  the  plane  on  a  predetermined  course. 
Any  pitch,  roll,  or  yaw — that  is,  lengthwise  or  crosswise  tilt  or  turn  of  the  plane — produces  an  electric 
signal  in  the  G-E  automatic  pilot.  This  signal  is  ampliiied  and  converted  into  hydraulic  power  which 
moves  elevators,  ailerons,  and  the  rudder  to  bring  the  plane  back  to  its  correct  position. 
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FLYING   SUITS 

WHEN  planes  land  in  unpopulated  regions,  or  when 
fliers  have  to  bail  out  in  the  middle  of  nowhere, 
there  is  comfort  to  a  General  Electric  flying  suit.  Ever 
when  not  plugged  in,  the  suits  can  take  rugged  terrain, 
strenuous  action,  and  cold  weather. 

A  short  time  ago  some  G-E  engineers  spent  two  days 
and  nights  in  the  suits  on  Mt.  Cranmore  and  Mt. 
Washington  in  New  Hampshire.  They  skied,  hiked, 
blazed  trails,  and  camped  out  in  heavy  snowdrifts  at 
temperatures  close  to  zero. 

After  the  ordeal,  men  and  suits  were  doing  nicelv. 
The  men  had  kept  warm;  the  suits  had  withstood  the 
wear;  and  the  electric  circuits  built  into  the  clothing 
operated  perfectly  when  they  were  plugged  in. 


SPEED   DRYING 

DRYING  time  has  been  cut  from  six  hours  to  27 
minutes  on  airplane  instrument  cases  by  using  the 
new  General  Electric  infrared  Drying  Lamps.  These  lamps 
are  one  of  the  important  "little  things"  that  G.E.  is 
manufacturing  to  speed  things  up  on  the  production 
front. 

These  lamps  are  being  used  in  many  war  industries  to 
drv  everything  from  paint  on  tanks  and  jeeps  to  pho- 
tographic film  and  the  glue  on  envelope  flaps.  In  addition, 
some  are  designed  for  roving  jobs  such  as  drying  out 
important  equipment  after  it  has  been  drenched  by 
floods.  Equipment  speedily  dried  is  frequently  salvaged 
with  little  loss.  General  Electric  Company,  Schenectady, 
New  York. 


Hctir  the  Gtniral  Electric  radio  frograms:  "The  G-E   AU-gir!   Orchestra"  Sunday  10 
p.m.   ElVT,   NBC — "The  World  Today"   news,  every  weekday  6:45  p.m.  EWT,  CBS. 
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